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Leads Corrode 


But Accuracy. Kemains 


Actual width of the 
L& N chart is 
97% inches 


JLLECTRICAL resistance changes 

anywhere along the leads do not 

affect the accuracy of L& N Poten- : 
tiometer Pyrometers. Wires may corrode or contacts vary 
at terminals and switches—yet if there is contact, readings 
stay within a deadline of 3° in 1000°. 

And this is but one of the ways in which the L&N 
Potentiometer* Pyrometer is trouble-proof. T his null 
potentiometer method of measuring temperatures—bal- 
ancing the unknown thermocouple millivoltage against a 
known millivoltage from the instrument—is at once the 
most accurate and reliable in industry. 

Back of L & N Potentiometer Pyrometers is the 
knowledge and experience gained from thousands of in- 
stallations in thousands of plants. 

L&N Catalog 84-K lists L& N Poten- 

tiometer Pyrometers for automatic 

temperature control. Catalog 87-K 

lists them for recording and for indicat- 

ing. Special bulletins outline their ap- 

plication to various industries. 


* Information as to the advantages of L&N 
Potentiometers will be sent on request. 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 
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Different Pyrometers—The Most Accurate Pyrometers In Industry 
For Indicating, for Recording and for Controlling Automatically 
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ARMCO 


INGOT IRON 


the same uniform enameling iron 
—with improvements 


HIS enameling iron you 

know so well has re- 
mained basically the same 
through the years. It is still 
uniformly pure, degasified, 
and free from pits, scale, and 
pattern marks. 


The improvements lie in the 
surface. Armco INGOT IRON 
has a cleaner, more uniform 
texture than ever before. 
Specially processed, it holds 
the coating in a firm, endur- 
ing bond. And _ burning 
rarely causes pure iron sheets 
to buckle or warp. 


When you have a metal prob- 
lem, one of our service men 
will be glad to help you solve 
it. Write, wire or telephone 
the office nearest you. 


THE AMERICAN ROLLING MILL CO. 


| 


Scene in the enameling plant of the Geo. D. Roper 
Corporation, Rockford, Illinois. This well-known 
manufacturer uses uniformly pure Armco INGoT 
Iron for the vitreous enameled parts of their at- 
tractive and serviceable kitchen ranges. 


Back of this familiar symbol is nearly thirty years’ 
experience in the manufacture of special analysis 
iron and steel sheets and plates. When you seek an 
economical base metal be sure to see this triangle 
and the words ‘‘Armco INGot It is assurance 
of consistent performance and fewer rejections. 


Executive Offices, Middletown, Ohio 
Export—The ARMCO International Corporation 


Chicago Detroit 
a Cincinnati New York 
Cleveland Philadelphia 


‘“‘BE SURE IT’S MADE OF ARMCO INGOT IRON’”’ 
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Producing 


The continual increase in the number of new 
and satisfied customers availing themselves 
of our FELDSPARS is the most convincing 
evidence of the advantages to be gained by the 
consumer in purchasing this product prepared 


under UNIFORMITY CONTROL. 


Golding Sons Company 


| ~ Trenton, New Jersey 


Over Half A Century Of Service 


Adopt the BEST for the service to be rendered. 
Select the best QUALITY CLAYS for the pro- 
duction of your wares. There is always a 
mental relief when using EDGAR CLAYS with 
their constant superior QUALITY AND UNI- 
FORMITY. 


| Department of Sales 


THE EDGAR PLASTIC KAOLIN CO. 
LAKE COUNTY CLAY CO. 


EDGAR BROTHERS CoO. 
| Home Office New York Office 
_ Metuchen, N. J. 50 Church St. 
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THE CAIN MACHINE CO. 
SOLD EXCLUSIVELY BY 209 4:h Ave 


Sturdy! Easy-running! 
Trouble-free! Long-lived 
Grinding Mi£lls that slice 
operation and maintenance 
costs to the very bone. Built 
with brass discharge valve, 
McDanel porcelain lining 
bricks and many other 
exclusive features. Write 
at once for details and prices. 
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THE INCREASING USE OF THE TELEPHONE REQUIRES THE EXPENDITURE OF HUNDREDS OF MILLIONS 
ANNUALLY FOR EXTENSIONS AND IMPROVEMENTS 


It keeps faith with your needs 


An Advertisement of the American Telephone and Telegraph Company 


You have found a constantly growing use 
for the telephone. You have learned its 
value in business. You have found it help- 
ful in keeping contact with family and 
friends. Its increasing use has given the 
telephone its humanly important place 
in modern life and requires the expendi- 
ture of hundreds of millions annually for 
extensions and improvements. 

In 1929 the Bell System’s additions, 
betterments and replacements, with new 
manufacturing facilities, meant an expen- 
diture of 633 million dollars. During 1930 
this total will be more than 700 millions. 

Definite improvements in your service 
result from a program of this size and 
kind. They start with the average time 
required to put in your telephone 
—which in five years has been cut 
nearly in half. They range through 
the other branches of your service, 


even to calls for distant points—so that 
all but a very few of them are now com- 
pleted while you remain at the telephone. 

In order to give the most effective, 
as well as the most economical service, 
the operation of the Bell System is 
carried on by 24 Associated Companies, 
each attuned to the part of the country 
it serves. 

The Bell Laboratories are constantly 

engaged in telephone research. The West- 
ern Electric Company is manufacturing 
the precision equipment needed by the 
System. The staff of the American Tele- 
phone and Telegraph Company is devel- 
oping better methods for the use of the 
operating companies. 
It is the aim of the Bell 
System continually to furnish 
a better telephone service fe~ 
the nation, 
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KENTUCKY BALL CLAYS 
UNIFORM—DEPENDABLE 


BALL CLAYS—If you want High Grade, Uniform, Dependable Ball Clays, we have 
them. Good color high bonding strength, behavior superior in some points to English 
clay, prices reasonable. 

SAGGER BALL CLAY—Saggers made from our clay last, many of them till barred by 
age limitation, ask your neighbor factory. 

STORAGE CAPACITY—Use your capital, let us carry your stock load. Our large 
storage sheds make shipments certain, clays lump or disintegrated. Let us send you 
samples and quotations. 


OLD HICKORY CLAY & TALC COMPANY 
Mines Hickory, Office Paducah, Kentucky, I. C. R. R. Co., Largest Independent 
re Mine in the district. 
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Reasons for Alundum Corrugated 
Plates in Continuous Kilns 


NORTON 


REFRACTORIES 


NORTON COMPANY 
Worcester, Mass. 
New York Chicago Cleveland 


This patented type of plate is 
widely used to separate the com- 
bustion chambers from the ware 
chambers in tunnel kilns of 
several well known designs. 


Alundum Corrugated Plates 
excel because of these features: 


]. Great strength. 

2. High refractoriness. 

3. Thinner cross-section. 

4 Greater heat transfer. 

5. Greater radiating surface. 


Many adaptations of the plate 
are possible. 


It may solve your problem. 
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METHOD OF MEASURING STRAINS BETWEEN GLAZES AND 
CERAMIC BODIES' 


By H. G. ScouRECHT AND G. R. PoLE* 
ABSTRACT 


A new test was developed for comparing the strains existing between different glazes 
or other ceramic finishes and the bodies to which they are applied. By its use these 
strains may be so adjusted that the finishes will be in sufficient compression to prevent 
crazing from subsequent expansion of the body without causing initial shivering. The 
new test is particularly valuable because the measurements are made on combinations 
of glaze and body prepared and treated almost exactly like those intended for regular 
use and because of the simplicity and cheapness of the apparatus required. A modi- 
fication of the test provides a comparison of the moisture expansions of different bodies 


I. Introduction 


In selecting glazes or other finishes for ceramic bodies, it is essential to 
know to what extent the finish may be in compression or in tension without 
causing delayed crazing* or shivering. If a glaze is in strong compression 
on newly fired bodies it is not likely to be thrown into tension from the 
subsequent expansion of the body. It is, therefore, less apt to develop 
delayed crazing than a glaze in tension or only under slight compression. 
If a ceramic finish is under excessive compression it may shiver. 

The purpose of this work was to develop a simple, cheap, and rapid means 
for measuring the strains existing between glazes and the bodies to which 
they are applied. This test will also be of assistance in developing new 
glazes and bodies on which the glaze should be in adequate compression to 
prevent crazing but still should not be in sufficient compression to cause 
shivering. 

II. Experimental Methods 

The specimens used for these tests are two-inch diameter hollow cylin- 
drical rings with the glaze or other ceramic finish to be tested applied to the 
outside only (see Fig. 1). Care must be taken not to glaze the inside sur- 
face or edges, otherwise an error would be introduced. 

After firing, two grooves or holes are cut in one edge of the ring ap- 
proximately '/, inch apart and large enough to hold glass capillary tubes 
'/, inch long and '/3. inch in diameter. These thin capillary tubes are pre- 
pared by heating thicker tubes and drawing them down to a thread to make 


1 Publication approved by the Director of the Bureau of Standards of the U. S. 
Department of Commerce and by the National Terra Cotta Society. Presented at the 
Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont., February, 1930 (Terra 
Cotta Division). Received March 19, 1930. 

2 Research Associates of the National Terra Cotta Society at the National Bureau of 
Standards. 

“Method of Testing Crazing of Glazes Caused by Increases in Size of Ceramic 
Bodies,” Jour. Amer. Ceram. Soc., 11, 271-77 (1928). 
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the capillary holes small and thus provide sharp reference marks when ob- 
served under the microscope. They are cemented in the holes or grooves 


Specimen with capillary 


reference marks in place 


Specimen cut open 
between the 
reference marks 


Fic. 1.—Sketch of 
ring specimen. 


with a litharge glycerine mixture or other suitable 
adhesive. The distances‘ between the two reference 
marks are then measured as accurately as possible with 
a micrometer microscope similar to that shown in Fig. 2. 

The rings are then cut open between the reference 
marks with a diamond saw or a narrow crystalon grind- 
ing wheel. By re-measuring these distances after cut- 
ting, the expansions or contractions of the rings may 
be observed. The expansions or contractions of rings 
with no glaze are also determined and these are sub- 
tracted from the measurements obtained on the corre- 
sponding glazed rings to obtain the true expansions or 
contractions caused by partially releasing the strains 
between the glaze and body. 

If the glazes are in tension the ring will expand when 
cut open, but 
if in com- 
pression it 


will contract. 
Hence the expansion or contrac- 
tion of the rings may be used 
as approximate measurements of 
whether the glazes are in tension 
or compression. 

In the work reported in this 
paper, the expansion or contrac- 
tion of the rings was determined 
as described above by one mea- 
surement without attempting to 
determine the actual stresses in 
the glazes. To determine the 
actual stresses in the glazes 
would be too involved for plant 
control and most laboratory work 
in which it is merely desired to 
know if the glaze is in tension or 
compression and approximately 
how much. 

The maximum stresses which 


Fic. 2.—Apparatus used to measure the 


expansion or contraction of rings. 


‘In making these measurements it is important to keep the reference marks as 
nearly parallel to the horizontal cross hair or direction of measurement as possible. 


Distance Reference 
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have been released in the body and glaze by cutting the rings open may 
also be determined with Merriman’s® curved 
beam formula. 


In Fig. 3, ab represents the change in length Zz yo 
of the inside, while AB represents the change he 
in length of the outside of the curved beam ab “3 
due to cutting the ring open. ‘These changesin , 
length may be measured directly between short RA 


distances on the outside and inside of the rings 
by means of the micrometer microscope. From 
these data the angle between Aa and Bb may be calculated. The curved 
beam formulas for calculating the maximum fiber stresses in this case are 
as follows: 


Fic. 3. 


= ) 
I (1 
= » (2) 
0 22 
S, = maximum fiber unit stress which was released on glaze by cutting open the ring 
(Ibs./sq. in.) 
S; = maximum fiber unit stress which was released on body (lbs./sq. in.) 
@ = 360° 
d®@ = angle between Aa and Bb 
2, = outside radius of ring (inches) 
2, = inside radius of ring (inches) 
r = radius of neutral surface (inches) 
FE, = modulus of elasticity of glazes (Ibs./sq. in.) 
FE, = modulus of elasticity of body (Ibs./sq. in.) 


III. Results of Tests on Newly Fired Ware 


To determine how much a slip finish may be in tension before it crazes 
and also how much it may be in compression before it shivers, 24 bodies were 
prepared with coefficients of thermal expansion varying from 5 X 10~ to 
13.2 X 10-*. These coefficients were calculated from interferometer mea- 
surements between 20°C and 600°C made on the separate fired clays from 
which the 24 bodies were compounded. These were molded into ring 
specimens and the same vitreous slip finish applied to all, after which they 
were fired to cone 6. 

The average results of strain tests made on five duplicate rings are given 
in Table I and plotted in Fig. 4. It is apparent that a slip finish may be in 
compression sufficient to cause a contraction of the ring of 0.0308 cm. in 
circumference without shivering. The values obtained where the slip 
had crazed are too low since some of the strain between body and slip has 
been relieved through crazing of the slip. By examining results which 


5 M. Merriman, Mechanics of Materials, p. 435 (1916), John Wiley and Sons, New 
York, 
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show the slip to be in tension but still sound it is apparent that the slip 
may cause the rings to expand 0.0071 cm. in circumference without crazing. 


Expansion (+) and contraction (—-) of rings 


0.0/ 


S 
S 


0.04 - 
0.02 - 


9 


0.08 


0 10+ Shivered* 
|__| Crazed 


T 


/8+ + + 


Fic. 4—The relation between ex- 
pansion and contraction of rings and 
the tendency of glazes to craze or 
shiver. 


If, however, the expansion is higher it 
may develop crazing. It is apparent 
that this slip can be under considerable 
compression before it shivers but 
crazing may occur when under a com- 
paratively small tension. 

The results of similar tests with 
different glazes and slip finishes are 
given in Table II. It is evident from 
these that glazes or slips in strong 
compression on newly fired bodies do 
not craze even when treated with 
steam at 150 Ibs./in.? for one hour. 
All glazes, however,.which were in 
tension when removed from the kiln 
were crazed. It seems, therefore, that 
the use of glazes which are under 
strong compression on newly fired 
ware would tend to obviate delayed 
crazing due to moisture. 

These tests confirm previous work 


done on glazes by the autoclave® and interferometer methods.’ 


In general, the mat 


glazes were found to “35! 
be in greater com- ees 
pression than the 3 0.05 
other ceramic 2 E 004 
finishes tested al- 
though some mat 
glazes were not as 56 
good in this respect 4 


as certain bright 


on 
Immersed 
n water 
7 days 


of bars 


Per cent expansior 


glazes. This appar- 
ently shows that the 


Fic. 5.—A comparison of the moisture expansions of a 


mat glazes tested ceramic body and the expansion of rings. 


have a lower ther- 


ma] expansion than the other glazes. 


®H. G. Schurecht, ‘“Methods of Testing Crazing of Glazes Caused by Increase in 
Size of Ceramic Bodies,’ Jour. Amer. Ceram. Soc., 11 [5], 271-77 (1928). 

7 George Merritt, ‘Application of the Interferometer to Measurements of the 
Thermal Dilatation of Ceramic Materials,” Bur. Stand., Sci. Paper, No. 485 (1924). 
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IV. The Ring Test as a Means of Measuring Moisture 
Expansions of Ceramic Bodies 


Since certain ceramic bodies expand when treated with water while the 
glaze remains relatively constant in size, it is obvious that open glazed 
rings may be used to obtain an approximate measurement of the moisture 
expansions of ceramic bodies. Rings and bars of the same body were 
prepared for the purpose of comparing the expansions obtained in the two 


TABLE I 


THE RELATION BETWEEN RING TESTS AND THE TENDENCY OF A SLIP FINISH TO CRAZE 
OR SHIVER 


Expansions (+) 


Expansions (+) or 
Expansions (+) or contractions (—) 
or contractions (—) of glazed rings Condition 
contractions (—) of glazed rings due to strains of glaze 
of rings with after cutting, between glaze when 
Special no glaze, cm. cm. and body removed 
bodies (A) (B) (B-A) from kiln 
l +0.0004 —0.0844 —0.0848 Shivered 
2 — 0.0026 —0.0631 —0.0605 2 
3 +0.0008 —0.0446 —0.0454 
4 —0.0003 —0.0311 —0.0308 O. K. 
5 —0.0009 —0.0197 —0.0188 
6 —0.0021 —0.0097 —0.0076 
7 +0.0006 —0.0029 —0.0035 
8 +0.0012 — 0.0009 —0.0021 
—0.0001 —0.0016 —0.0015 
10 +0.0015 +0.0006 —0.0009 
11 —0.0013 — 0.0004 +0 .0009 
12 +0 .0007 +0.0009 +0.0002+ * Crazed 
13 +0.0009 +0.0010 +0.0001 O. K. 
14 +0.0004 +0.0018 +0.0014+ Crazed 
15 +0.0006 +0.0020 +0.0014+ * 
16 +0.0009 +0.0031 +0.0022+ 
17 —0.0002 +0.0034 +0.0036+ 
18 —0.0006 +0.0037 +0.0043 + 
19 +0.0006 +0.0039 +0.0033+ 
20 — 0.0006 +0.0049 +0.0055+ 
21 —0.0004 +0.0056 +0.0060+ 
22 +0.0009 +0.0057 +0.0048+ 
p> +0.0015 +0.0086 +0.0071 O. K. 
2+ +0.0015 +0.0096 +0.0081 Crazed 


* The expansions of rings which were crazed when removed from the kiln are marked 
plus since some of the strain between the body and slip has been relieved by crazing of 
the slip. 


tests when the specimens were subjected to the same treatments. They 
were completely immessed in water for seven days, after which the distances 
between the reference marks were measured while wet and also after drying 
at 110°C for 12 hours. ‘These distances were also measured subsequent to 
subjecting them to steam at a pressure of 150 lbs./in.* for one hour. By 
this means the same ring can be used as a measure of the strain and also as 
an approximation of the moisture expansion. 


. 
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TABLE II 
THE RELATION BETWEEN RING TESTS AND THE TENDENCY OF DIFFERENT CERAMIC 
FINISHES TO CRAZE 
Expansions (+-) or Condition of glaze 
contractions (—) of after treatment with 
glazed rings due to Condition of glaze steam at 150 
strains between when removed from Ibs. /in.? 
glaze and body kiln for one hour 
Bright glazes 
— 0.0063 ©. ©. 
— 0.003838 
0.0018+ Crazed 
0. 0080+ 
0.0012+ 
0.0180+ 
Mat glazes 
—0.0140 O.K Go x 
—0.0106 
—0.0108 
—(0.0048 
—0.0005 Crazed 
0.0030+ Crazed 
0.00383 + 
Slip finishes 
— 0.0066 ©. O. K. 
0.0020+ Crazed 
0.0040 +- 
0.0063 + 
0.0090 + 


ut 


Cob 


nim Coble 


The results obtained with glazed rings, cut open between the reference 
marks, and bars made of the same body have been plotted in Fig. 5. It 
is evident that the expansions of the rings are approximately proportional 
to those of the bars. 

Similar data for a number of other bodies are given in Table III. From 


TABLE III 
EXPANSIONS OF RINGS AND BARS CAUSED BY AUTOCLAVE TREATMENT 


Treated in an autoclave at a steam pressure of 150 Ibs./in.* for one 


hour 
Expansion of rings Expansion of bars 
(cm.) (%) 
1 0.0040 0.033 
2 0.0064 0.039 
3 0.0111 0.057 
0.0089_ 0.042 
5 0.01138 0.083 


these data it is again evident that the expansions of the rings, in general, 
increase as the expansions of the bars increase. Although the ring moisture 
expansion test is not as accurate as the bar moisture expansion test, it can 
be conducted in less time and with inexpensive equipment. 

As an illustration of further possible applications of ring tests in ceramics 
it might be stated that it has been planned to use modifications of this test 
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in future work to compare the resistance of ceramic finishes to strain and 
to determine the annealing temperature of glazes and other ceramic finishes. 


V. Summary and Conclusions 


(1) A test was developed for measuring strains between glazes or other 
ceramic finishes and bodies. 

(2) Glazes can be under considerable compression without shivering, but 
~“— craze when under comparatively small tension. 

(3) The simplicity and ease of making the ring test on ceramic finishes 
admirably suits it as a means of plant control work. 

(4) With the aid of the ring test it is possible to fit glazes to bodies so 
that they will be in sufficient compression to prevent moisture crazing and 
still not be in compression to cause shivering. 

(5) It was demonstrated that the ring test may be used to compare 
approximately the moisture expansions of ceramic bodies. 

(6) In general, it was found that mat glazes, due to their lower thermal 
expansions, are in stronger compression on ceramic bodies than bright 
glazes and hence are more resistant to crazing. 


A 


METHOD OF COMPARING THE VISCOSITIES OF PORCELAIN 
BODIES! 


By C. W. PARMELEE AND A. E. BapGER 


ABSTRACT 


A torsional method is described and some results given of the study of the viscosity 
of porcelain in the temperature range 700 to 800°C. 


Introduction 


In the study of the effects produced in porcelain bodies by the addition 
of small amounts of such fluxes as calcium oxide and magnesia, and in 
the comparison of the thermal properties of porcelain bodies which have 
received diverse treatments during the course of manufacture, the de- 
termination of the softening point affords a criterion for judging some of 
the physical characteristics of the fired body. 

In exact usage, the term “softening range’’ should be substituted for 
“softening point,’’ since no definite softening or melting point of a vitreous 
material exists. In the case of a porcelain body the softening point 
will be that temperature at which the glassy matrix of the body, which acts 
as a cementing material for the crystalline components, shows evidence of 
flow. It follows from these considerations that the softening point will 
depend upon the force which is acting to deform the body. 

To compare various bodies a standard deforming force must be chosen 
which in these experiments is that force that will produce a stress of 875 
pounds per square inch in the outer layers of a porcelain rod which is 
subjected to a twisting moment. The reason for selecting this value 
will be developed later. 

A full knowledge of the influence of time, temperature, force, and com- 
position upon the possible development of strains in porcelain insulators 
will be of value in their manufacture. Such knowledge should govern 
the design, the choice of materials of composition, the method of prepar- 
ing and mixing these materials, the temperature at which they are fired, 
and the manner of cooling, 7.e., annealing. 


Method 


To obtain the softening points and viscosities of extremely viscous sub- 
stances, ranging from pitch to glasses, a number of methods have been 
devised. In many of these schemes the softening point is measured under 
a considerable load. Thus, H. Hirsch? heated brick under a pressure of 
1 to 2 kg./cm.* to find their softening ranges. In some glass works labora- 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SoclETy, Toronto, Ont., 
February, 1930 (White Wares Division). 
2H. Hirsch, Trans. Ger. Ceram. Soc., 5, 3 (1924). 
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tories routine checks of viscosity are made by noting the temperature at 
which a glass fiber elongates at a definite rate when under tensile stress. 

Other methods** applied to glass depend on the twisting of a rod under 
a known torque. If the angular velocity is measured the viscosity of the 
glass may be computed. This latter principle is applicable to the measure- 
ment of the viscosity of various porcelain bodies. 


The Apparatus 


The torsion apparatus as illustrated in Fig. 1 consists essentially of: 


(1) A furnace, the temperature of which may be easily regulated and 
measured. 

(2) A means of mounting a test rod in this furnace and applying a 
twisting moment thereto. 

(3) A method of noting small angular deflections of the test piece. 


Glass plate Porcelain rod 
with reference 
| fo note deflection of Adjustable rmrror - -~ 
fest prece mounted on rim of 
forgue Du ley 
/ 
| | Condensing /ens >) 
> =< > > > «< > 
orgue pulley 
Loose asbestos cord 


Nichrome wound furnace 


nsulating blocks 


Fic. 1.—Torsion apparatus. 


The furnace is a nichrome-wound tube approximately 5'/» 
inches long. It is mounted in a vertical position upon a 
solid iron base. A platinum-platinum rhodium thermoelement passes 
through the top of the furnace and down along the side to a position in 
the hottest zone. This zone was determined by exploring the furnace 
interior, which showed a total variation all over of about 75°C at a maxi- 
mum furnace temperature of 900°C. It is assumed that the porcelain 


Furnace 


3 V.H. Stott, E. Irvine, and D. Turner, Proc. Roy. Soc., 108A, 154 (1925). 
‘J. T. Littleton and E. H. Roberts, Jour. Op. Soc. Amer., 4, 224 (1920). 
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rod will twist at the point of highest temperature. The junction of the 
thermocouple is bent out toward the center of the tube so as to approach 
to within about '/; inch of the test specimen at the zone of highest tem- 
perature. Rheostats are provided to control the furnace temperature. In 
all cases a constant heat input of 250 watts was used to approach the tem- 
perature at which the rod deformed. 

, The test rod passes centrally through the furnace tube 
Mounting of ‘ 

Test Rod and is clamped firmly in the iron base upon which the fur- 

nace rests. 

Near the upper end of the test rod a torque pulley of diameter 14.6 cm. 
is rigidly attached by means of a set screw which projects into an inden- 
tation in the rod. 

Above the pulley a ball-bearing mounting is provided. The function of 
this mounting is to prevent the test pieces from being pulled over to the side 
of the furnace when a torque is applied. A true couple applied to the rod 
would not necessitate a bearing. In this actual case, however, a weight is 
hung on one side only of the pulley and a side component exists. Above 
the bearing the rod is clamped by a clip arrangement, and a counterweight 
of 500 grams is used to balance the weight of the pulley. 

There is about */32 inch clearance between the test rod and the refractory 

stopper through which the rod passes in the upper part of the furnace. 
In making a test a small piece of asbestos tape is placed loosely over the 
annular opening to minimize loss of heat. 
Method of Noting To indicate a small deflection of ~ rod, a light source 
Tidiietions is placed behind a slit about '/3. inch in width. 
Light from the slit is reflected from a mirror mounted 
near the periphery of the torque pulley, and is brought to a focus on 
a scale placed near the slit by means of a small convex lens. The 
distance from the slit to the mirror is about 20 inches. By noting a 
movement of '/. mm. of the slit image, an angular deflection of about | 
minute of arc is measured. 

In making a test run the deflection noted was about '/; mm. At this 
moment the temperature of the furnace was read and recorded as the de- 
forming temperature of the rod. 

Check runs were made on all samples by allowing the furnace to cool 
about 100°C before repeating the determination. Since the rates of def- 
ormation were not measured the results give the temperatures at which 
the rods have equal viscosities. 


Discussion of Method 


Since the deflection noted corresponds to a _ twist 
of only 30 seconds of arc, the question arises as to 
whether this minute rotation corresponds to an actual 


Measurement of 
Actual Flow 


COMPARING THE VISCOSITIES OF PORCELAIN BODIES 379 


flow of the porcelain or to a change in its modulus of elasticity as the 
temperature is raised. The former condition was proved to exist by the 
following experiment. 

A rod was mounted in the furnace and the temperature raised until 
a small deflection was noted. The current through the furnace was then 
lowered and the temperature kept constant at this minimum deforming 
temperature for a 10-hour period. During this interval the image moved 
about 2 cm. on the scale. When the load was removed the image did not 
revert to its original position, thus showing that plastic flow was obtained 
during the test. 
It has been mentioned that the temperature of def- 
ormation is a function of the stress applied to the 
rod. Ifarod is under torsional stress the maximum 
shearing stress is in the outer skin and is given by 


Shearing Stress in 
Outer Layers 
of Porcelain 


the formula, 
16M, 


where S, = maximum shearing stress 
M, = torsional moment applied 
d = diameter of rod. 


A rod was selected and the temperature of def- 
ormation was obtained under various torques. 
Table I is: summary of results. 


Conclusions on Method 


TABLE I 

Load Maximum stress in outer Temperature of 

(grams) layers (Ibs./sq. in.) deformation (°C) 
400 270 823 
600 400 8O8 
800 535 799 
1000 670 775 
1200 800 774 
1400 940 769 
1600 1070 772 


These data are plotted on Fig. 2. The curve indicates that as the stress 
increases the temperature of deformation approaches a limiting minimum 
of about 770°C. This may be the lowest temperature at which the rod 
possesses appreciable mobility. Below this temperature the viscosity 
may be so great that an increase in stress produces only a negligible de- 
crease in deforming temperature. 

This lower limit of temperature is analogous to the annealing range of 
glass, and it is evident that porcelain might be annealed if it contained 
strains by heat treatment at this temperature. This annealing tempera- 
ture will change according to the composition of the vitreous material in 
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the body, which in turn depends upon the original method of forming the 

body. 
The curve shows that if the maximum stress exceeds about 750 lbs. per 
sq. in., the temperature of 


*1600° deformation is but little 
4 changed. This value of 
S 800 maximum stress is depen- 
2 dent upon the type of body 
a which is being tested. In 
2 |_| the comparison of rods 
which is given later, a maxi- 
mum stress of 875 Ibs. per 

Deforming temperature “C sq. inch was chosen, and the 


load varied according to the 
diameter of the rod so as 
to produce this stress. The 
temperature of deformation, therefore, denotes the temperature of limiting 
viscosity. * 


Fic. 2.—Rod A48M2 under different loads. 
Ground diameter = 0.924 cm. 


When a ceramic body is fired at a high tempera- 
ture the surface becomes covered with a surface 
tension skin which probably has properties dis- 
tinctly different than those of the main body of 
material. A rod was selected and the deforming temperature measured 
when a kilogram load was applied to the pulley. Successive increments 
were then ground off the diameter of this rod and the deforming tem- 
perature measured after each grinding operation. The results of the 
tests follow in Table II. 


Porcelain Surface 
Skin Has Markedly 
Different Properties 


TABLE II 
Rod diam., mm. 10.28 10.24 10.01 9.74 9.54 g 24 
Deformation temp., °C 821 798 780 786 777 775 


As the rod is ground to smaller diameters the stress in the rod increases 
due to the constant kilogram load which is being applied. It would be 
expected that as the diameter became smaller the temperature of def- 


* In this connection it is interesting to record an experiment made on highly strained 
glass to determine whether such glass could be made to flow at room temperature and 
relieve the strains thereby. ‘Samples of strained lime and lead glasses were subjected’ 
to a hydrostatic pressure of 120,000 Ibs. per sq. in. for one-half hour. At the end of 
this treatment the glasses were reéxamined under the polariscope but no change in the 
intensity of strain could be detected. Since strained glass has a greater specific volume 
than annealed glass, increase of pressure would tend to relieve the strains if glass were 
capable of flow. The experiment illustrates the fact found in the case of porcelain 
that no flow takes place unless the temperature of limiting viscosity is reached. 


5 At Watertown Arsenal through the courtesy of F. C. Langenberg. 
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ormation would decrease and approach the limiting value of about 770°C. 
Table II shows this to be true. Although a first reduction in diameter 
of only 0.04 mm. produced lowering in deforming temperature, other 
reductions even of larger amount did not cause a proportionally large effect. 
This would seem to indicate that the surface skin has markedly different 
properties than the interior possesses. 


Results of Measurements on Porcelain Bodies 


Table III gives a comparison of the effects produced by high-soda or 
high-potash feldspars when present in porcelain bodies of similar com- 
positions. The temperature of deformation of a high-soda feldspar body 
is about 45°C lower than the potash feldspar body. This indicates that 
soda-feldspar bodies have lower viscosities than corresponding potash- 


TABLE III 
Designation Temperature of Difference in 
of body deformation (°C) temperature (°C) Remarks 
K-31 (cone 11) 814 45 Hoot owl feldspar (potash) 
K-111 (cone 11) 769 Maryland No. 5 feldspar (soda) 
E-31 (cone 11) 814 44 Hoot owl feldspar (potash) 
E-111. (cone 11) 770 Maryland No. 5 feldspar (soda) 


feldspar bodies. E. Roth’s® experiments on porcelains and those of E. 
Greiner’ on potassium and sodium-silicates are in accord with this state- 
ment. 

The results show also that soda-feldspar bodies attain an equivalent 
degree of firing at a lower temperature than do the corresponding potash- 
feldspar bodies, and consequently might be overfired at a temperature 
at which potash-feldspar bodies would show no sign of overfiring. 

In studying the changes in deforming temperature produced by varia- 
tions in composition and heat treatment, rods were selected from the fol- 
lowing list such that they differ in only one degree. Thus if “time of 
grind”’ was being studied, rods were selected which had the same compo- 
sition and heat treatment but differed only in “time of grind.”” Other 
properties were treated similarly. The data are shown in Tables IV 
and 

Table IV shows the method of designating bodies. A body marked 
B4SC1 refers to Body B ground for 48 hours with the addition of 1% 
CaO. Other minor additions are designated M (for MgO) and A (for 
andalusite). 

These results indicate that as a rule the deformation temperature is 
raised by longer grinding of the body. After firing, a body which has been 
more finely ground would presumably have less unchanged feldspar than 
one which was ground for a shorter period. Since the former has a higher 


6 E. Roth, Sprechsaal, 55, 533 (1923). 
7 E. Greiner, Jena. Diss. (1907) (C. A., 4, 1007). 
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TABLE IV 


Body A Body B Body C 
20 20 20 

M. & M. M. & M s. G. P. 
Ball clay vory fat ivory fat ball 
Al China Clay 30 30 30 
Feldspar 20 30 20 
Flint 30 20 30 


TABLE V 
MEAN TEMPERATURE OF DEFLECTION OF Robs 


Temp. of def. 


Body D 


20 
Ss. G. 
ball 
30 
30 
20 


Temp. of 


Rod No Designation Cone ("S) Rod No. Designation (°C) 
12 A48M2 $1/, 772 45 D1C2 8 761 
13 i 81/, 771 48 Di2A5 8 784 
17 A48A10 8) 825 50 D12M1 8 771 
18 es 12 822 51 D12C1 8 778 
19 7 12 784 92 D48C! 8 770 
20 A48M!/2 9 822 53 Al 8 804 
21 A48C!/, 9 823 54 A1A5 775 
22 Al2 13 826 55 AlCl 8 770 
23 A48 Y 797 56 A1C2 8 769 
24 ‘ie 12 811 57 A1M2 8 775 
26 A12A5 9 768 59 A12M!/. 8 767 
27 A48A5 9 793 60 A48C1 8 776 
28 4 12 829 61 B1M! 8 778 
29 A12A5 12 807 62 B12C! 8 791 
31 D1C2 11 765 63 B12M2 8 766 
33 D1C?/, 1] 778 64 - 8 769 
36 D48C!/. 11 778 65 B12A5 804 
37 Al2 11 800 66 B48A10 77 
38 A12M!/, 1] 800 67 Bl 786 
39 AlCl 11 780 68 Bl 778 
40 A1A5 11 813 69 BIM1 783 
41 Al 1] 792 70 B1A5 786 
42 A1M2 11 778 71 B12 803 
43 Al2 11 826 72 B12 789 
44 D1C!/, 8 777 73 B12C!/, 789 
74 B12A10 9 790 88 B12A5 786 
76 B48C 1 81/, 780 89 B12A10 782 
78 B48M!/» 757 90 B48 786 
79 B48M2 9 763 91 B48C!/. 773 
80 Bl 1] 774 92 B48Cl 770 
81 Bl 1] 770 93 B48M!/, 778 
82 B1M!?/, 11 774 94 B48M2 
83 B1IM1 1] 95 B48A10 782 
84 B12 11 778 96 B48 791 

TABLE VI 
EFFECT OF TIME OF GRIND 
Time of Grind Diff. in Temp. (°C) Compared with Time of Grind 

Rod, No. (hrs.) Higher Lower Rod No. (hrs.) 
33 1 ~ ae 36 48 
26 12 25 27 48 
41 1 21 37,43 12 
44 1 7 52 48 
55 l 6 60 48 
70 ] 18 65 12 
67,68 1 21 71 12 
80,81 1 6 S84 12 
84 12 8 90 48 
82 1 4 93 48 
89 12 0 95 48 


‘| 
<icf 
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TABLE VII 
EFFECT oF CONE TEMPERATURE OCF BiscuIT FIRING 


Diff. in Temp. of Deformation (°C) Compared 


Cone No Higher Lower with Rod No Cone No 
11 26 22 13 
+8] 14 24 12 
g 39 29 12 
9 36 28 12 
8 4 31 1] 
8 1 33 11 
8 8 36 11 
8 3 38 11 
8 10 39 11 
8 38 40 11 
8 12 41 11 
8 3 42 11 
8 4 82 1] 
8 2 73 9 
8 18 SS 11 
8 4 95 1] 
9 10 80, 81 1] 
81/, 14 71 9 
9 15 84 11 
8 89 1] 
9 8) 90 11 
8!/> 10 92 1] 
TABLE VIII 
EFFECT OF ADDITIONS OF Ca, MG, OR ANDALUSITE 
Diff. in Temp. of 
Deformation (°C) Compared with 
Designation Higher Lower Rod No Designation 
D1C! 13 31 
Al 12 39 A1Cl 
DIC! 16 45 D1C2 
Al 34 55 AlCl 
Al 35 56 A1C2 
B12 14 73 B12C!/, 
B48 11 77 B48C!/, 
B48 13 91 B48C!/, 
B48 16 92 B48Cl 
B12M1 7 51 D12C1 
Al2 3 38 A12M!/, 
Al 14 42 A1M2 
Al 29 57 A1M2 
Bl 1 69 BIM1 
B48M!/. 6 79 B48M2 
Bl 2 82 B1IM!/2 
Bl 20 83 B1IM1 
B48 5 93 B48M!/; 
B48 O4 B48M2 
B48 4 95 B48A10 
B12 4 89 B12A10 
Bl2 8 88 B12A5 
B12 3 74 B12A10 
Al 29 54 A1A5 
Al 21 40 A1A5 
A48 28 A48A5 
A48 28 17 A48A10 


Rod No 
37 
23 
26 
27 
45 
44 
52 
59 
55 
54 
53 
57 
61 
62 
65 
66 
67, 68 
72 
71 
74 
75 
76 
Rod No 
33 
41 
44 
53 
53 
71 
75 
90) 
90 
50 
37,43 
41 
53 
67,68 
78 
, 80,81 
80,81 
90 
90 
90 
S84 
84 
71 
53 
41 
24 
23 
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temperature of deformation, the vitreous matrix formed in firing appears 
to have a greater viscosity than feldspar and hence resists torsion to a 
greater degree. 

Although the above values are not consistent, there seems to be a 
tendency for higher firing to result in higher deforming temperatures. 
Just as in the case of the effect of grinding time, so in this instance would 
the increased amount of vitrification increase the resistance of the body 
toward flow. 

Table VIII shows that the addition of '/. to 2% of calcium oxide or 
magnesia lowers the temperature of deformation from 10 to 35°C. The 
distinction between their actions is not clear, but calcium oxide seems to 
have the more pronounced effect. 

The addition of andalusite produced temperature changes which could 
not be predicted. 


TABLE IX 
COMPARISON OF DIFFERENT BOopDIES 
Body A Body B 

Temp. Temp. Diff. 

Rod No. mo Rod No. (°C) CS) 
17 825 66 778 +47 
20 822 78 ; 757? +65 
21 823 77 788 +35 
23 797 75 777 +20 
24 811 96 791 +20 
37 800 84 778 22 
41 792 80, 81 772 +20 
43 826 84 778 +48 


Bodies A and B are similar except that Body A has 30 flint and 20 
feldspar while B has 20 flint and 30 feldspar. The above table shows 
that Body A is the more refractory, as would be expected. 


Summary of Results 


(1) In all the bodies tested plastic flow occurs under load at tem- 
peratures varying from 775 to 875°C. 

(2) The addition of '/, to 2% of calcium or magnesium oxide lowers 
the deforming temperature by 10 to 35°C. 

(3) The surface skin of a rod has a pronounced effect in preventing the 
deformation of the rod. 

(4) Ifa rod is tested under various, loads the temperature of deforma- 
tion is inversely proportional to the load. As the load is increased, 
however, this deforming temperature approaches a minimum of about 
775°C. 

(5) The deforming temperature is raised if the bodies are more finely 
ground. 

(6) The temperature is also raised if the bodies are fired to higher 
temperatures. 

(7) Bodies containing potash feldspar deform about 40° higher than 
those containing equal weights of soda feldspar. 
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The data presented in this paper were obtained in an investigation 
Acknowledgment which was conducted by the Engineering Experiment Station of 
the University of Illinois, of which M. S. Ketchum, Dean of the College of Engineering, 
is Director, in coéperation with the Utilities Research Commission representing certain 
companies situated in or near Chicago. This research was carried out in the Depart- 
ment of Ceramic Engineering of which C. W. Parmelee is the head, and is a part of a 
larger investigation which will be published in the form of a bulletin. 


THE SOLUBILITY OF FELDSPARS IN WATER! 


By C. W. PARMELEE? AND A. J. Monack® 


ABSTRACT 

The relative solubilities were determined by measuring the increase in py value 
that results from the solution of feldspar in water. The maximum time used was 48 
hours. Twenty-gram samples of feldspar were immersed in 200 cé. of water in volu- 
metric flasks. The pq values were determined colorimetrically after definite intervals 
of time. Care was taken to exclude atmospheric carbon dioxide. 

The conclusions are (1) there exists no definite relation between the ratio Kz0/Na,O 
of a feldspar and its solubility in water; (2) certain peculiarities of the feldspars are 
carried throughout the work; (3) both high soda and high potash feldspar have almost 
equal solubilities in this work; (4) the data obtained indicate that there may be suffi- 
cient increase in py value to affect the viscosity of casting slips. The relations be- 
tween px increase and time are shown by graphs and represented by equations. The 
equations are of the form H = 7/(a + bT) and no relation exists between a and 6 and 
the ratio K20/Na,O. The error of the work is estimated to be approximately 5%. 


Introduction 


It is desirable from a purely theoretical standpoint to know whether a 
high soda or a high potash or an intermediate feldspar is most soluble‘ in 
water. No definite decision in regard to this matter has been made 
previously. The practical side of the matter is also important since the 
viscosity of a casting slip shows large variations which correspond to in- 
creased acidity or increased alkalinity. Again, from both the purely sci- 
entific and the practical points of view it is desirable to have some 
knowledge of the relation between solubility or rate of solution and the 
time, since data on this subject seem to be absent from the literature. 


1 The data presented in this paper were obtained in an investigation which was 
conducted by the Engineering Experiment Station of the University of Illinois, of 
which M. S. Ketchum, Dean of the College of Engineering, is Director, in codperation 
with the Consolidated Feldspar Corporation. This research was carried out in the 
Department of Ceramic Engineering and is a part of a larger investigation which will 
be published in the form of a bulletin. 

Presented at the Annual Meeting, AMERICAN CERAMIC SociETy, Toronto, Ont., 
February, 1930 (White Wares Division). 

2 Professor of Ceramic Engineering and Head of the Department of Ceramic Engi- 
neering, University of Illinois. 

3 Special Research Assistant, Department of Ceramic Engineering, University of 
Illinois. 

4 The term “‘solubility,’’ as used in this paper, does not refer to true solubility, but 
should be qualified by the statements of Morey, Jour. Soc. Glass Tech., 6, 20-29 (1922), 
who says in his conclusion that “the action of water on complex silicate mixtures, 
whether crystalline or wholly or in part glassy, is one of decomposition, and the results 
of experiments made to determine the relative fitness of such mixtures to withstand 
the action of water or solutions should not be confused with the results of true solubility 
determinations.” 
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Method 


It is a well-known fact that when a finely-ground feldspar is placed in 
water a process of decomposition begins and alkalis are extracted from 
the feldspar. The alkalinity of the water is immediately increased and 
the increase becomes greater with time although the rate of increase 
gradually becomes smaller until it is very nearly equal to zero after about 
50 hours. 

Since the alkalinity of the suspension increases it seems reasonable 
to assume that measurements of this alkalinity increase would indicate 
the solubility of the feldspar. In other words, the solubility and the 
alkalinity increase should bear some relation to each other. 

One of the simplest methods of measuring the degree of alkalinity or 
acidity is the determination of p, values or hydrogen-ion concentrations. 
In this work the alkalinity was measured by the colorimetric’ determi- 
nation of py values. 

Experimental Details 


Twenty grams of feldspar were introduced into a 200-cc. volumetric 
flask and filled to the graduation with distilled water. The contents were 
then shaken vigorously for '/; minute. The stoppers were of ground glass 
and well fitted, but, in order to be certain that carbon dioxide from the 
the air could not enter and be dissolved, paraffin was used to give an 
air-tight seal. 

The suspensions were allowed to stand for the desired length of time 
and were again shaken for '/. minute. By means of the colorimetric 
method the py value of the water used in each volumetric flask had been 
determined. The py value of the suspension was determined in the same 
manner after standing for the proper length of time. The difference be- 
tween the two py values gave the ‘py increase’ for which we have used 
the symbol, 7. This increase in py value gives a measure of the solu- 
bility of the feldspar, and, since all results are relative, direct comparisons 
can be made. 

Discussion of Errors 


The rate of solution of any material is a function of the total surface 
which is exposed to the solvent. Hence, in order to make comparisons 
between different substances, it is essential that the total surfaces be the 
same in every case. In other words, the ‘statistical average diameters’’ 
should be equal. 

In order to satisfy the above condition, carefully screened materials 
should be used. Unfortunately, the feldspars used in this investigation 
were ground to the size used in commercial work and at least 80% of each 


5 The ABC of Hydrogen Ion-Control, La Motte Chemical Products Company, 
Baltimore, Maryland, for the theory of colorimetric determinations. 
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feldspar passed through a 300-mesh screen. Methods of elutriation were 
tried and helped somewhat to narrow down the range of sizes, but there 
was still considerable variation. It was hoped that the average diameter 
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could be determined by microscopic 
measurement but this was found to 
be impossible because of the great 
variety and the extreme fineness of 
sizes. 

Microscopic examination, however, 
showed that all of the samples had 
about the same distribution of sizes. 
Hence, we are drawn to the conclusion 
that the statistical average diameters 
are approximately the same and the 
variation does not seem to introduce 
an error greater than 5%. 


There were several other sources of 
error but these were all less than 5%. 
Calculation showed that the difference 
in specific gravity between the highest 
and lowest values did not, in any case, 
introduce an error greater than 2%. 
The feldspars were weighed to the 
second decimal place so that error from 
this source is negligible. It is not 
likely that an error greater than a 
fraction of 1% could be caused by 
differences or variations in volume. 
The accuracy of the colorimetric 
method for determining py values lies 
between 2 and 3%. Differences in 


Pe ————__ temperature affect the py value but 

| Feldspar M any error from this source is small 

| because the temperature was very 
of nearly constant in this work. 

We may conclude, therefore, that 

Fics. 1-9 the maximum error involved in this 


investigation is 5%. 


Analysis of Data 
The data were plotted on logarithm and semilogarithm paper, recipro- 


cals were plotted, etc., but none of these gave a definitely straight line. 
Finally, it was found that a straight line could be obtained if the ratio 7/H 


, 1) 
7 
Feidspar No.2, 4 
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were plotted against 7° as shown in Fig. 9. Feldspar M was used as an 
illustration because the experimental data fall very nearly on a straight 
line as shown. 

It is evident that if the plot of 7/H against 7 results in a straight 
line, the equation of the line is 


i =a+t b7 
where 7T = time 
H = increase in pq due to solution of feldspar. 


There are three methods by which the constants a and b may be deter- 
mined. The method of least squares is far too accurate to justify its use 
in connection with these data. The method of averages is also more 
accurate than our data. Hence, the method of selected points was used. 

This method is relatively simple. A point is selected on the straight 
line near the upper end and the values of 7/H and 7 are read from the 
graph and substituted in the general equation above. A point near the 
lower end is selected and the values are again substituted in the general 
equation. The result is two equations in two unknowns and these can 
be solved simultaneously for the values of a and b. 

Figure 8 shows the curve plotted by changing the form of the equation 
above so that it becomes 


where TJ = time 
= pu increase 


This is the equation of a hyperbola. 

The plus signs represent the experimental points and the agreement is 
excellent. Unfortunately, the agreement for most of the feldspars was 
not so good. 

The method just explained was used for all of the feldspars, and equations 
were obtained in each case for the relation between /7 and 7. 


Discussion of Results 


It has been pointed out to the writers that Figs. 1 to 7, inclusive, have 
a common characteristic. The values of H for 6 hours are greater in every 
case than the values for 12 hours. It is difficult, however, to advance any 
hypothesis which would account for such irregularities and the writers are 
of the opinion that the observed fact is due to experimental errors. The 
6-hour points seem to be high while the 12-hour points are low. An aver- 
age point drawn between the two and plotted at 9 hours on the graphs 
falls very near or upon the curve. Feldspar M (Fig. 8) seems to approach 
the ideal condition. 
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Figures 10, 11, and 12 show the result of plotting py increase (#7) against 
the ratio K,O/Na,O for the entire series of feldspars. The 50-hour data 
(Fig. 10) are the most reliable because the differences due to variation 
in particle size are minimized as the time increases. The curves were 
plotted from data obtained by using the equations given with the previous 
figures. 

It is evident that the ratio, Kx0/Na,O of a feldspar is not an important 
factor in the solubility of the feldspar. High soda and high potash feld- 
spars apparently have equal solubilities. Figure 10 indicates, if any- 
thing, that intermediate feldspars have the highest solubilities. 

The constants, a and b, when plotted against the ratio KxO0/Na,O show 
no relation whatever. 

Certain peculiarities of the feldspars are carried throughout the work. 
Thus, the low point in Fig. 12 


is also the low point in Figs. Ee to 
10 and 11. The same can be 
said for the high points. 2 5 Time - 50 hours 
According to the work of 
crease in py value-of about 3 
0.5 is sufficient to lower the %$ 
viscosity of a clay slip from 
90 to 35 seconds per 100 cc. 


0 05 1.0 L§ 20 35 46 


of slip. The maximum py Ratio “2 
increase due to the solution ane Na,0 
of feldspars was found in this Fics. 10-12. 


work’ to be 2.5. It is evident 
that the feldspars contribute a very noticeable amount of electrolyte. 
We may state that in all probability the viscosity of a casting slip will 


TABLE II 


DIFFERENCE BETWEEN THE fq OF THE SUSPENSION AND THAT OF THE PURE WATER 
UsED (fH INCREASE) AFTER VARIOUS TIMES OF STANDING 


Feldspar 

Time 

(hrs.) 1 2 3 5 6 9 11 M 
0 0 0 0 0 0 0 0 0 
6 2.0 1.9 0.6 1.8 0.8 0.9 0.6 0.7 
12 1.6 1.6 0.5 ‘3 0.6 0.8 0.6 0.9 
18 2.0 2.2 1.4 1.6 0.9 1.3 0.9 1.2 
30 2.5 2.5 1.9 2.4 1.7 2.3 eB ei 
48 2.4 3.7 2.1 2.4 1.9 2.4 Ry 1.9 


6 Jour. Amer. Ceram. Soc., 10, 592-97 (1927). See Fig. 5, p. 596. 

7 It must be remembered that in actual practice the solution of feldspar would be 
greater than in this work because of the agitation which occurs in blungers and similar 
apparatus. The value given (2.5) involved only one minute of stirring. 
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be greatly changed if feldspars are interchanged and the different solu- 
bilities are not taken into account. 

The writers wish to stress the fact that the equations given in this 
work are based on insufficient experimental data and are offered merely 
as indications of the true relations. The constants should be redetermined 
with greater precision. 


Conclusions 


(1) There exists no definite relation between the ratio Kx0/Na,O and 
the solubility of feldspar in water. 

(2) Certain peculiarities of the feldspars are carried throughout the 
work. 

(3) High soda and high potash feldspar have almost equal solubilities, 
according to this work. 

(4) The data obtained indicate that there may be sufficient increase 
in alkalinity to affect the viscosity of casting slips. 


BERYLLIUM GLASS, II 
POTASSIUM-BERYLLIUM SERIES' 


By Car Fano Lat? AND ALEXANDER SILVERMAN 


ABSTRACT 


This paper includes a triaxial diagram for the potash series, containing two good 
glass areas in contrast with a single area in the soda series.* One area is in the region 
of low beryllia and high silica; the other in the region of high beryllia and low silica. 
The latter contains the better glasses. Areas are also shown in which the tendency to 
increase silica produces opalescence while that toward an increase of beryllia promotes 
divitrification. Great difficulty has been experienced in obtaining pure beryllium oxide. 
Material that was supposedly pure contained as much as 20% of moisture. Difficulty 
has been encountered also through such impurities as the oxides of iron and manganese. 
One sample of supposedly c.p. beryllium oxide contained over 90% alumina. 
Optical data are not yet available. As was the case with the sodium beryllium silicates, 
so here again the announcement is the first of the potassium-beryllium glasses, to the 
best knowledge of the authors. 


Introduction 


This study is a continuation of efforts to learn the properties of beryl- 
lium glasses and follows the paper already published on the sodium- 
beryllium series.* 


Raw Materials and Crucibles 


Batches in the present investigation were prepared from anhydrous c.P. 
potassium carbonate, pure beryllium oxide, and a very high grade of 
quartz sand (99.81% silica, 0.17% alumina, and 0.02% ferric oxide). 
The beryllium oxide despite its clean, white appearance varied consider- 
ably from time to time and had to be analyzed repeatedly as new lots were 
received to ascertain the net beryllium oxide content. The impurities 
consisted of water 3 to 28%, negligible quantities of alumina (less than 
0.2%), ferric oxide less than 0.2%, and silica up to 0.06%. In estimating 
the beryllium oxide content of the batches, the number of moles present 
was based on net BeO. 

The crucibles were prepared from the same proportions of cyanite, 
No. 5 Tennessee ball clay, North Carolina kaolin, and Florida kaolin, 
indicated in the first paper on beryllium glass. These were cast from a 
slip dried and fired at a temperature of 1300°C. A pure, white unglazed 


1 Contribution No. 190 from the Department of Chemistry, University of Pitts- 
burgh. 

Presented at the Annual Meeting, AMERICAN CERAMIC Socrety, Toronto, Ont., 
February, 1930 (Glass Division). 

2 Scientific Research Fellow from the China Foundation for the Promotion of Edu- 
cation and Culture, Peiping, China. 

3C. F. Lai and A. Silverman, “Beryllium Glass,”’ Jour. Amer. Ceram. Soc., 11, 535 
(1928). 
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porcelain resulted. At times an amethyst color developed in the glasses, 
due to some unattributable cause. These glasses were discarded and new 
melts were prepared. 

(4) Unmelted Silicates A series of experiments 
is under way at present 
in which c.P. silicic acid 

is being tried instead of 
quartz sand, to ascer- 
tain whether a greater 
freedom from color can 

be obtained than has 
been before. A new 
source of beryllium ox- 

ide seemed to be avail- 
able which promised to 
provide practically 
100% BeO. ‘This ana- 

& lyzed over 90% AlOs. 


(*) Opalescent Stlicates 


(°) Ztansparent 4 


30 20 IS 10 5 


Percentage of K,0 
Preliminary Trials 


Fic 1.—Preliminary trials, K,O-BeO-SiO,. 


One hundred and 
sixty batches, ranging from 52 to 91% of silica, 2 to 23.5% of beryllium 
oxide, and 7.5 to 40.5% 


of potassium oxide con- (x) Opalescent Silicates 
ntrificd " 


(4) Unmelted Silicates 
stituted preliminary 20- 
gram batch trials to 
establish good glass 
proportions. The tri- 
axial diagram, Fig. 1, 
shows the majority of 
these melts and indi- 
cates a clear glass area 
that is partly invaded 
by a narrow area of 
devitrified and un- 
melted masses. This is 
in marked contrast to 
similar studies on the 

50 45 40 395 30 2 2 i 0 § 
soda glasses, Fig. ta, Percentage of Na,0 
where the entire south- 
west area of good glass 
shows only a slight indentation on its northeastern border. As in the soda 
studies, the potash investigation shows good glass in the southwest area 


Fic. la.—Preliminary trials, Na,yO-BeO-SiQ,. 


. 
>U 7 
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of the diagram, but with a very pronounced invasion running from north- 
east to southwest into the good glass section and farther west of the center 
of the area than in the soda chart. 

From this plot, the section of clear glasses highest in beryllium oxide 
was selected for large-scale reproduction study. Where the slightest 
question could be raised concerning the invasion of this portion 
of the clear glass area by devitrified and unmelted masses, larger- 
scale melts of the glasses in question were also tried and confirmed 
the smaller-scale trials. A comparison of the triaxial diagrams makes 
it evident that for good soda glasses the upper limit is 1.25 moles 
of beryllium oxide, while in the potash trials the good glass area 
lies between 1.25 and 1.75 moles of beryllium oxide. In the soda 
glasses, although the beryllium oxide content was lower, a higher silica 
content was possible than for the potash trials. 


Larger-Scale Melts 


A portion of the triaxial diagram shown in Fig. 1 is plotted by moles 
in Fig. 2. In this diagram, the potassium oxide is one mole in every case 
and the beryllium 


Sample num 
oxide and silica vary ——... 


is indicated on the 
right margin by { 
> > > — D 
letters and the sample 
the upper margin bv Stlwates Stlicates 
Tea 
the good glass area Moles of Beryllium Oxide 
high in beryllium Fic. 2.—Molecular ratio diagram 


oxide, referred to in 

the preceding section, 250-gram batches of glasses 4, 5, and 6, in series 
E, F, G, and H, were melted in covered crucibles, at a temperature of 
1400 to 1430°C, beginning with cold crucibles in a cold furnace and 
raising the temperature gradually for a period of 12 hours until the 
maximum temperature was obtained, when the heating was continued for 
another twelve hours. The glasses were subsequently cooled in the 
melting furnace over a period of twelve hours to a temperature of 550°C, 
and then transferred to an electric muffle furnace, where the temperature 
was dropped to 400°C at 30° per hour, then to 295° at 15° per hour, 
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and below 295° at 40° per hour. The total annealing period was about 
18 hours. 
Physical Properties 


This was determined by the Archimedes principle of weighing 
in air and water. The composition of the various glasses is 
shown in Tables I and Ia. Of the glasses shown in series E, F, G, and 
H, Fig. 2, clear specimens, 


Density 


oar whose molal beryllium oxide 
a Ls content is indicated on the 
Ye. ao horizontal axis in Fig. 3, were 
examined. The densities are 
indicated on the vertical axis 
of Fig.3. The left-hand glass 
- in series H was slightly de- 
Potash glasse vitrified, but its density was 
determined for the purpose 
of securing a third point for 


0.50 0.75 100 125 150 1475 «the plotting of the curve. 
Moles of Beryllium Oxide The curves for the density of 
’ the potash glasses show no 
more of a regular relationship 
in the respective series than did those in the earlier studies on the soda 
glasses (also shown). These irregularities may be due to compound 
formation at certain concen- re 


Fic. 3.—Density of beryllium glasses. 


trations of beryllium oxide. ‘eee | re 
To solve the problem even go 
larger melts would have to be ines ee 
made, with a study of the 
cooling curves. As previously 3 L510 ? ASL 
stated, a clear glass area for 3 SLL 
soda glasses showsa maximum 5 

at 1.25 moles of beryllium 06% of 
oxide while for the potash 1500 
series good glasses are obtain- 
able with 1.25 to 1.75 moles 1.495 * 

of beryllium oxide. The silica Moles of Beryllium Oxide 


content in the two series also 
varies, and the only formula 
that is common to both series is one containing one mole of alkali oxide, 
1.25 moles of beryllium oxide, and 3.5 moles of silica. Here the potash 
glass has a density of 2.4683, while the soda glass has a density of 2.4885. 
Compound formation in the potash glass, different from that in the soda 


Fic. 4.—Refractive index of beryllium glasses. 
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glass, may account for this seeming irregularity. Until glasses in the 
low beryllium oxide area of the potash group are prepared and studied 
in comparison with similar glasses in the soda group, it would be 
dangerous to draw conclusions. 

The refractive index of potash glasses in series E, F, 
G, and H, determined with the Abbé refractometer, is 
shown in Fig. 4. Composition details are given in Tables I and Ia. The 


Refractive Index 


TABLE I 
COMPOSITION AND PROPERTIES OF PoTASH GLASSES 

Moles Mean 
Mean refractive 

Series No. K,O BeO SiO: density index 
( 4 1 1.25 3.00 2.4827 1.5183 

B <8 1 1.50 3.00 2.4775 1.5201 
| 6 l 1.75 3.00 2.4727 1.5216 

( 4 l 1.25 3.25 2.4760 1.5170 

F + §& ] 1.50 3.25 2.4717 1.5184 
| 6 1 1.75 3.25 2.4675 1.5197 

( 4 l 1.25 3.50 2.4683 1.5152 

G + 5 1 1.50 3.50 2.4630 1.5173 
( 6 l 1.75 3.50 2.4578 1.5187 

{ 4 1 1.25 3.75 2.4639 1.5146 

H 1 5 1 1.50 3.75 2.4594 1.5152 
| 6 1 1.75 3.75 2.4554 1.5163 

TABLE IA 
COMPOSITION AND PROPERTIES OF SopA GLASSES 

Moles Mean 
Mean refractive 

Series No. NazO BeO SiO, density index 
{ 1 1 0.50 4.25 2.4168 1.4975 

4 2 l 0.75 4.25 2.4322 1.5025 
3 1 1.1 4.25 2.4436 1.5078 

\ 4 1 1.25 4.25 2.4556 1.5121 

{ 1 l 0.50 4.00 2.4266 1.5010 

B ; 2 1 0.75 4.00 2.4396 1.5054 
2 1 1.00 4.00 2.4499 1.5096 

4 1 1.25 4.00 2.4613 1.5126 

l ).50 3.75 2.4385 1.5018 

l ).75 3.78 2.4548 1.5073 
1s 1 .00 3.75 2.4667 1.5108 

4 1 1.25 3.75 2.4780 1.5149 

a 1 0.50 3.50 2.4491 1.5036 

D | 3 1 0.75 3.50 2.4637 1.5086 
. 1 1.00 3.50 2.4787 1.5120 

| 4 1 1.25 3.50 2.4885 1.5172 


index increases in potash glasses with beryllium content in every series 
but only slightly compared with results obtained in the soda glasses. 
Unfortunately, there is again only one point of comparison, namely, the 
glasses containing one mole of alkali, 1.25 moles of beryllium oxide, and 
3.5 moles of silica. The index of this soda glass is 1.5172, of the potash 
glass 1.5152. Practically all the soda and potash glasses studied are in 
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the medium crown group according to the Peddle classification. The 
refractive index was determined for H4 to secure a third point for the curve 
although the glass was slightly devitrified. Experiments are under way 
with the low beryllia-soda and potash glasses for the purpose of com- 
paring densities and refractive indices. Refractive indices for soda glasses 
reported in the first paper were too high. Corrected values are shown in 


Table Ia. 
Conclusions 


(1) An indented area of good glass formation, indicated in Fig. 1, 
shows the possibility of making low beryllia-high silica and high beryllia- 
low silica glasses with potash. The beryllium content for potash glasses 
can be much higher than for the soda glasses previously studied. 

(2) The density of the only comparable potash and soda glasses indi- 
cates a lower figure for potash than for soda. Though seemingly incredible, 
this may be due to compound formation in the potash series. Industrial 
observations on the use of magnesia where similar discrepancies have been 
observed are cited. 

(3) The index of refraction increases with beryllium content as in the 
soda glasses, but not as sharply. This is to be expected when one con- 
siders the higher index of refraction of potassium oxide as a constituent 
of optical glasses. The limited comparison of potash and soda glasses 
shows a higher index of refraction in the latter (See G4 Table I and D4 
Table IA). Revised values are given for soda glasses. 

(4) Melts at present under way will yield glasses low in beryllia and 
silica and with constant alkali so as to afford a more extensive comparison 
of the soda and potash glasses on the basis of density and refractive index. 

(5) Tests are also under way for the determination of the hardness 
and light transmission of the potash glasses already prepared and still in 
preparation, to compare them with the soda glasses already studied. 

(6) Some preliminary trials are under way on the direct use of the 
mineral beryl. This will introduce alumina and some oxide of iron into 
the trials and will determine their influence on the physical properties of 
the pure beryllium glasses already studied. 
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PRODUCTION OF A SALT GLAZE BY THE APPLICATION OF A 
SLIP TO THE WARE! 


By J. Otts EVERHART 


ABSTRACT 


Glazed surfaces can be produced on the face of ware made from practically any 
clay or shale having maturing temperature of cone 1 or more by coating the face of the 
ware with a slip containing sodium chloride. Various concentrations of salt in the slip 
have been used. Lower concentrations do not produce glazes but develop interesting 
surface and color effects. Sodium carbonate has also been used successfully. Metallic 
oxides may be used to produce variation in color of the glaze. This method shows 
promise as a means of securing salt glazes in kilns which have heretofore been con- 
sidered impractical for salt-glazing purposes, although it has been developed only in the 
laboratory stage at the present time. 


Introduction 


There are certain types of ceramic ware such as sewer pipe, conduit, 
face brick, building tile, and some stoneware upon which it is desirable to 
secure a glazed surface without adding materially to the cost of manu- 
facture. The limitation of salt-glazing operations to kilns of the down- 
draft periodic type, and the failure to secure a uniform glaze throughout 
the ware setting has led to a search for a method by which salt glaze 
may be obtained in the older continuous compartment kilns and in the 
more modern car tunnel kiln as well as a uniform product from the present 
system. 

It has been common practice for some time to produce a glaze on such 
ware through the formation of a soda glass on the surface by a reaction 
of sodium chloride fumes with the alumina and silica in the clay body. 
The fumes of sodium chloride are obtained by volatilizing the salt in the 
intense heat of the furnaces which is distributed about the kiln in which 
the ware is fired. These fumes are carried into the body of the kiln and 
circulated through the ware by convection. This operation constitutes 
the last step in the firing process and consequently adds little to production 
costs other than for the salt used. 

In certain kilns, principally of the continuous nature, the combustion 
gases are circulated in such a manner that glazing by the customary 
method is impossible. Either the fumes fail to come in contact with the 
entire surface of each piece, or they are condensed on the cooler ware 
in other portions of the kiln. 

There are also certain portions of the ware, and certain sections of the 
kilns now in use, which do not secure a sufficiently heavy glaze even 
when other portions are glazed satisfactorily. This is especially true of 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SociETy, Toronto, Ont., 
February, 1930 (Heavy Clay Products Division). 
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the inside of smaller sewer pipe and conduit, and the bottom sections of the 
kilns regardless of the size of the ware. 

Largely because of numerous requests for information as to possibilities 
of salt glazing in the modern car tunnel kilns, a study was made of the 
problem of securing a glaze by some other method than now in use. 

The most simplified procedure in obtaining a glaze by any method 
other than that now commonly employed involves all the preparations for 
its formation before the firing process takes place. It is therefore neces- 
sary to apply to the surface of the 
ware all the materials for forming 
the glass and to depend upon the heat 
of the kiln to bring about the proper 
reactions. 

Operations have, in general, been 
limited to laboratory practice although 
in one or two instances specimens 
prepared at the Roseville plant have 
been fired with promising results in 
commercial kilns located elsewhere. 


‘Salt Applied as a Glaze 


Sodium chloride as the most essen- 
tial constituent was tried alone, being 
applied to the surface both by spray- 
ing and by dipping the ware into a 
solution of the salt in water. Much 
of the salt is lost by volatilization 

before the proper temperature for the 

Fic. 1.—Showing the effect of a re- ; : 
ducing atmosphere on a salt-slip glaze. formation of a glass is reached, and 
The specimen at the left was fired  Teaction with the clay body is difficult 
in an oxidizing atmosphere while that because of the imperfect contact be- 
at the right was intensely reducing. tween the clay and salt particles. The 

action of salt alone when applied to 
the body is invariably one of darkening the surface. Buff-firing clays 
are darkened to browns and pink or salmons to a deep red. The color 
of light-firing red clays can especially be improved by coating the surface 
with a salt water solution. This change seems to be due fundamentally 
to increased vitrification on the surface, and elimination of any tendency 
to scum, which is itself probably due to increased vitrification. 

Scum can be eliminated completely from the surface of even the worst 
offenders by this method when the solution is applied to the surface of the 
dry ware. When applied to wet ware such as a column being extruded 
from the auger machine, the amount absorbed by the surface is hardly 
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sufficient to remove all the white deposit from the more advanced cases, 
but the effect is very noticeable. In the case of a clay which scums only 
moderately the latter method is very effective.’ 


Slip of Clay and Salt 


A clay slip made from the same material as the body offers the ideal 
medium for introducing the salt and has been used with satisfactory results. 
It produces a uniform coating, contains all the necessary elements for glaze 
formation, and covers surface imperfections. The latter property is 
especially desirable since it offers a means of burying or covering up the 
materials which are responsible for the formation of the black warts or 
pimples so common in shale and low-grade fireclay bodies. 

These pimples are largely due to pyrite particles or “‘shot,’’ as they are 
quite commonly called. When ware is matured in an oxidizing atmos- 
phere there is little tendency toward development of the pimples, but under 
heavily reducing atmospheric conditions which are resorted to in an effort 
to produce dark ware demanded by certain consumers they are developed 
to an extreme degree. It is possible to cover up such surface imperfections 
as these by the use of a slip except in such cases as are rarely encountered 
in commercial practice. 

Various concentrations of salt, densities of slip, and modes of appli- 
cation have been tried. Low concentrations of salt in the slip do not 
produce a glaze but develop many delightful color and surface effects. 
The result is essentially the same as when a salt water solution is applied, 
being slightly more pronounced when a slip carries the salt. In referring 
to the term “ low concentration of salt,” any amount less than twenty 
parts of sodium chloride to one hundred parts of slip is meant. 

High concentrations of salt (40 parts or more of sodium chloride to 100 
parts of slip) tend to give roughened surface. There is a violent reaction 
between the salt and clay body of the slip, resulting in boiling, peeling, 
and crawling of the glaze. When salt to the extent of thirty or thirty- 
five parts in one hundred parts of slip is used, fully developed glazes of 
good color are produced, provided of course that methods of application 
and firing have been used which are correct. Glazes correctly produced 
have smooth glasslike surfaces which generally have a better structure 
than glazes secured by salting through the fire box. Under the microscope, 
slip glazes have a very smooth transparent surface while the other appears 
stony and opaque. 

2 While the effect of salt solution on color and scum is being considered it might be 
well to mention that an emulsion of a light oil and a saturated solution of salt water 
exhibits the same tendencies as the salt solution alone. These emulsions have suffi- 
cient body to serve as a die lubricant or they may be used on the rolls which lubricate 


the column just before it enters the cutter. Such a mixture has the triple advantage 
of being economical, improving the color, and mitigating the effect of scum. 
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Slips having a specific gravity of about 1.3 have been found to be most 
satisfactory. ‘This value, however, is only arbitrary inasmuch as certain 
clays are affected differently by the salt. The viscosity of the major 
portion of clay slips is either unaffected or is lowered by the addition of 
sodium chloride. Occasionally a clay 
is encountered which is affected in a 
contrary manner. When a slip is 
thickened by the addition of salt to 
such an extent that it will not operate 
correctly in a spray gun, the only 
remedy is to add water until the cor- 
rect viscosity is reached. In event of 
such an occurrence a thicker applica- 
tion on the ware is resorted to. 

Fine grinding of both the slip and 
salt produces a smoother surface. 
This is due both to the more intimate 
mixture of materials and the “‘splat- 
tering’’ effect of coarse particles when 
shot from the spray gun at a high 
velocity. 

When salt to the extent of thirty 
or thirty-five parts is added to a slip, 
only a small portion can be dissolved 
in the water present. The remainder 
of necessity is much as it was at the 
time of introduction. Salt crystals 
are, when unbroken, in the shape of 
more or less imperfect cubes, and it is 
quite common to see these crystals 
grow at the expense of the salt held 
in solution. Such a growth is readily 

Fic. 2.—Showing the various shades now finely 
of glaze obtainable by altering the type the salt is originally pulverized it is in 
of clay used in the slip. the end somewhat larger. 

For ordinary work the salt seldom 
needs to be ground finer than 65-mesh. The clay, however, should pass 
a 100-mesh screen. Pulverizing the salt beyond a 100-mesh or the clay 
beyond a 150-mesh seems to have no value in producing a smooth surface. 


Conclusions 


Any clay or shale which has a sufficiently high SiO: ratio to glaze satis- 
factorily by the common method now in practice may be used for the 
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body of the slip. Indications are that a glaze may be secured by this 
new method from a clay which will not glaze by salting through the fire 
box, provided the SiO, content is not too low. Shales and dark fired clays 
may be made into a slip and applied to light color-fired bodies, and vice 
versa. It is therefore possible to produce a dark glaze on a light body 
and a yellow glaze on a red body. A better fit between body and glaze 
is secured if the clay in the slip has the same composition as the body, 
and crazing is less apt to result. 

Sodium carbonate has been tried as a substitute for sodium chloride 
and shows considerable promise. Slightly smaller quantities of this com- 
pound are necessary. It is doubtful, however, if it has sufficient added 
value to warrant its use in place of the less expensive chloride. 

Certain metallic oxides may be added to alter colors with satisfactory 
results. They have little effect on surface textures and maturing tem- 
peratures. Lead compounds produce a nicer surface but to date have 
not proved of sufficient merit to warrant their use. Manganese dioxide 
produces browns, chrome oxide greens, and green-black, etc. Lime (CaO) 
shows a certain tendency to develop greenish tints, which leads to the 
prediction that the theory of lime causing green glazes in sewer pipe is not 
without some basis. 

Some good glazes have been produced by applying the salt in a stiff- 
mud veneer, using the Young facing machine method. Using a body 
composed of 75% whiteware clays and 25% buff fire clays, glazes of a 
very light cream color have been produced. 

When a slip is composed entirely of white clays the glaze is white, but 
it is slightly darker than the clays composing it. 

It would be unadvisable to state that a good glaze may be obtained 
from any clay even though its chemical composition be satisfactory, 
for certain clays will develop a glaze having such viscosity that it will fail 
to flow uniformly over the surface. 

There are many phases of the problem which are not as yet entirely ex- 
plainable but indications are that this method offers for certain clays and 
certain ware a very satisfactory means of securing a glazed product. 
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SOME SIMULATIVE SERVICE TESTS FOR GLAZED BUILDING 
MATERIALS! 


By J. Otis EVERHART 


ABSTRACT 


Several methods of freezing and thawing tests have been compared with each other 
and with the standard autoclave test with regard to type and rate of failure. Data 
indicate that the autoclave test alone is not sufficient to predict behavior of glazed 
ware in service, especially in the more severe climates. 

Glazes follow very definite laws as to rate of failure under conditions of freezing 
and thawing. Curves have been developed which indicate the nature of these laws 
very clearly. Considerable data have also been obtained on the effect of freezing on 
the porosity of brick and on the nature of failure of glazes. 


Introduction 


Only recently has the manufacturer of terra cotta, glazed and enameled 
brick, wall tile, and related building materials had an accepted method of 
making service tests on his product. In 1928, H. G. Schurecht published 
a paper which describes the autoclave test which determines the resistance 
of glazed heavy ware bodies to crazing caused by an increase in the size 
of the body.? This test consists of subjecting the ware to the effect of 
steam at a pressure of 150 Ibs. per sq. in. for one hour. It is thought that 
the results obtained in the autoclave test simulate the service results, so 
far as duplicating strains set up in the body and glaze by differential volume 
changes are concerned. The strains are greater in magnitude but are 
probably similar in kind. 

The autoclave provides a quick method of promoting the expansion 
which would ordinarily take place only over a long period of time. Bodies 
subjected to the autoclave are said to evidence almost the exact amount 
of expansion shown by similar bodies after years of exposure to the 
weather. 

Assuming that the autoclave does duplicate the expansion, whatever 
may be its cause, which results some time after manufacture, there still 
remains the question of failure in glazes originating from other causes. 

A considerable amount of interest has been aroused in the autoclave 
method of test among Ohio manufacturers of glazed brick, and an investi- 
gation was started at the Ohio State University, Engineering Experiment 
Station at Roseville, Ohio. 


Causes of Failures in Glazed Building Materials 
Schurecht reported. data which appeared to indicate that the expansion 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont., 
February, 1930 (Heavy Clay Products Division). 

2H. G. Schurecht, ‘‘Methods for Testing Crazes of Glazes Caused by Increases in 
Size of Ceramic Bodies,’”’ Jour. Amer. Ceram. Soc., 11 [5], 271-77 (1928). 
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might be due to hydration of the body. The body apparently need not 
come in actual contact with water in quantities, but is assumed to absorb 
it for some years before its effect 

becomes apparent through failure /7~~~ Steam gouge 200° Capacity 


3 oF » Standard pipe plug tapped 
of the glaze. This water is said tera 8 fitting 


to be removed only at tempera- pipe plug tapped 

tures well above the boiling point. Flange ome 
In the glazed brick and terra 

cotta industries the ware is not a. 

usually stored for any length of 

time, at least not for a period of ae 

years. It is logical to assume that 

there may be other agencies act- (eS) ~~~ fur mesh wire screen 

ing that will cause failure before ‘ 

hydration, assuming that hydra- 

enough to result in crazing, or eraser 

that these other agencies will have --6" Cap 


an effect which, acting in conjunc- Fic. 1—Recommended construction of the 
tion with the strains produced by autoclave. 
hydration, will result in failure. 

In climates where there are rapid temperature changes and frost during 
certain seasons of the year, the failure is apt to be caused by some other 
agency than expansion due to hydra- 
.t| tion. The most destructive agencies 
in our climate are largely thermal 
expansion and frost action. 
vr + While the primary consideration in 
| this investigation was to compare 
ge | results in the autoclave with those 
+ t of natural freezing and thawing, the 
use of sodium sulphate as an artificial 
and accelerated freezing test was in- 
cluded. It was hoped that this would 
prove a satisfactory substitute for ac- 
tual ice freezings or at least show 
Tria. promise as a supplementary test. The 
temperature range through which the 

brick passed during such treatment 
exceeds considerably the range which 
they pass during everyday service. 
Freezing tests introduce the factor of thermal expansion which is more 
severe than encountered in actual service. 


— 


ak 


Cumulative Failures 
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Fic. 2.—First failures, 20 brick in 
contact with water. 
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Ninety-two glazed brick were secured from one manufacturer. These 
brick were made from Flint Ridge fire clay and were faced with a glaze 
of the Bristol type. They had been fired to cone 6. These brick were 
divided into five groups for making comparisons. 


Method of Making the Tests 


The test program as outlined consisted of a comparison of results ob- 
tained in the standard autoclave test with those obtained by both natural 
and artificial freezing and thawing. To secure data for such comparisons 
the following tests were conducted: 


(1) Twelve brick were selected for absorption determinations without 
previous or subsequent treatment except that of drying thoroughly at 
110°C before the determinations were made. 

(2) Twenty were subjected to the autoclave test of 150 pounds steam 
pressure for one hour. Subsequently each specimen was subjected to the 
standard absorption test. 

(3) Twenty were frozen fourteen times and immersed in water, after 
which their absorptions were determined. These freezings were all carried 
out in an artificial freezing cabinet, where the temperature could be closely 
controlled. This cabinet consisted of a galvanized tank in which fifteen 
cans were placed. These cans were six inches in diameter and eighteen 
inches deep. They were surrounded with a mixture of ice, calcium chloride, 
and water. The proportion of calcium chloride and ice was adjusted so 
that the temperature of the solution was never below 24°F or above 26°F. 
Four brick were placed in each can and completely covered with water. 
They were frozen for sixteen hours and thawed for eight hours at room tem- 
perature. The brick were not dried between tests. It is possible to give 
one complete treatment every twenty-four hours. 

(4) Twenty were frozen eleven times and completely saturated with 
water but not in actual contact with it at the time of freezing. These 
brick were subjected to the standard absorption tests after the freezing 
tests had been completed. The first treatment consisted of soaking for 
seventy-two hours in water, after which they were removed and frozen in 
cans as were the previous twenty, four brick to a can at a temperature 
between 24°F and 26°F. Subsequent treatments were. the same as the 
first except that the brick were thawed in water at room temperature for 
eight hours and frozen for sixteen. 

(5) The remaining twenty were treated with sodium sulphate. They 
were soaked for twenty-four hours in a saturated solution of commercial 
sodium sulphate* at room temperature and then dried in the open air for 
seventy-two hours. The crystallization of sodium sulphate within the pores 
of the brick upon drying duplicates the action of ice crystals. It has been 
found in conducting test work on drain tile and building brick that one treat- 
ment with sodium sulphate is approximately equivalent to three freezings 
and thawings so far as disintegrative effect is concerned. The effect on 
glazed brick will be discussed later. 


3 Sodium sulphate solutions should never be kept in metal containers unless the 
vessels are painted with a tar or asphalt compound. Wooden or stoneware containers 
are more suitable. 
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Two series of brick of the terra cotta and porcelain glaze type were 
tested, first in the autoclave, and later by freezing immersed in water. 


Results of Tests 


The outstanding difference in the results given by the autoclave and 
the various other methods of test was in the nature of the failures. The 
common method of failure in the auto- 
clave is by crazing, while in freezing it 
is by spalling. » 

| | 
| 


Failure by spalling usually occurs 
in small flakes averaging about one- 
eighth inch in diameter. When the 
spalled places are elongated or pro- 
jected over the edge they are generally 
not more than one-sixteenth inch wide. 

Some flakes are obviously spalled 
off as a direct result of water pene- 
trating crevices or tears made by the , an l | 
wire cutter. Such failures however, ou 
are in the minority. 

Under freezing conditions, the 
greater the disintegrative force the 
greater is the ratio of failures by spalling to those by crazing. The 
ratios are as follows: 


| 
| 
| 
| 
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Fic. 3.—First failures, 20 saturated 
brick. 


Sodium sulphate 19 to 1 
Freezing in water 15 to 2 
Freezing out of water 10 to 3 


Two treatments with sodium sulphate appear to be from six to eight 
times as effective as two treatments by either of the water freezing methods, 
and equally effective in number of failures as one treatment in the auto- 
clave. It appears that a few sodium sulphate treatments produce several 
times as many failures as do a like number of water freezings, but this 
proportion of failures by the two methods decreases as the number of 
treatments on one hand and freezings on the other increases. For this 
reason no factor can be given which will show the comparative effect 
of the two methods. The factor varies between five and two, depending 
upon the number of treatments and freezings. 

Freezing submerged in water causes slightly more than one-fourth 
more brick to fail than does freezing out of contact with water, but it causes 
more than twice as many total failures, due to some specimens continuing to 
show additional failures as freezing takes place. When brick are sub- 
jected to the autoclave test and then frozen, early freezings were more 
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effective than were later ones due to unrelieved strains set up during 
autoclave tests. 

Brick, taken from the kiln and tested for absorption alone, had an aver- 
age absorption of 7.51%. Brick taken from the kiln and subjected to the 
autoclave test also had an average absorption of 7.51% after the test was 
completed. An interesting observation is that the average absorption 

of those failing was 7.81%, while those 

ai resisting failure had an average absorp- 
A tion of 7.22%. ‘There was a difference 
/ | of only one-half gram in the average 

23 weight of the specimens under the two 
a tests. If hydration takes place we would 
5 7 expect to have an increase in weight 
when the brick are put through the 

autoclave, provided, of course, that they 
are not dried at excessive temperatures. 
The dry weight of these brick was taken 
after they had been dried at 200°F for 
twenty hours. That there was no 
increase.in dry weight is contributing 
evidence against the theory of hydration. 

Brick, frozen while saturated, but not 
immersed in water had an average ab- 
sorption of 8% after the freezings were 
completed. Those not failing had an 
| average absorption of 7.86%, while those 
/ failing had an average absorption of 
8.08%. 

7 | Brick frozen while immersed in water 
0423 4 5 6 7 86 had an average absorption of 8.10% 
after the freezings were completed, 
those not failing averaging 7.91%, and 
sodium sulphate. 0» 
those failing averaging 8.12%. 

Those which had been subjected to sodium sulphate treatment were not 
tested for absorption since their pores were saturated with the crystals 
and any results obtained would be misleading. 


19 
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Cumulative Initial Failures 
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Conclusions from This Study 


(1) Autoclave tests duplicate only one attack of natural forces on 
glazed building materials, namely, a differential expansion of the body and 
glaze. The common mode of failure in the autoclave is by crazing. 

(2) Freezing produces failure due to the crystal growth with accom- 
panying volume change which sets up strains in the ware. The common 
mode of failure during freezing is by spalling, which always occurs near 
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the edge or corner. Frequently a black speck, pyrite, is found at the 
apex of the spalled flake, indicating that the spalling was in part due to 
this cause. 

(3) Crystallization of sodium sulphate, freezing while immersed in 
water and freezing out of water, are the most effective methods of pro- 
ducing failure. The effectiveness of these methods decreases in the order 
named. 

(4) Indications are that early freezings strain the structure and place 
its weaker portions in such a condition that they are unable to withstand 
the later thrusts. After these weaker portions are forced to failure the 
strains are evidently released and further attacks have a lessened effect. 
Each curve shows that few failures are produced by the first few freez- 
ings, considerably more by later freezings up to a certain point, after 
which additional ones have little effect. 

(5) Results indicate that freezing has a tendency to increase the poros- 
ity of ceramic ware. It seems only reasonable to assume that the closed 
pores of the body are ruptured to some extent by the thrusting action of 
the expanding ice crystals. The same data also indicate that continual 
freezing and thawing has a relatively greater effect on the more dense 
bodies than it has on the porous ones, so far as increase in porosity is con- 
cerned. This is probably due to the fact that the more dense body has a 
greater number of closed pores that may be fractured, while the less dense 
one excels in pores that are already open to penetration. This would be 
true only in cases where the mass of closed pores does not become excessive 
in relation to the number of open pores. This increase in absorption is 
never great enough to give the dense body a greater final absorption than 
the less dense one. 

(6) Ware having a low original absorption is less apt to fail in either 
the autoclave, freezing, or sodium sulphate tests, than that having a high 
original absorption. 


Recommendations for Factory Testing 


(1) The autoclave test, subjecting the test specimens to the action of 
steam at a pressure of 150 pounds for one hour, is excellent. A machine 
similar to that developed by the Bureau of Standards is recommended. 
A diagram of the autoclave is given as Fig. 2. The four-brick capacity 
is considered better than the two-brick size recommended by the Bureau 
of Standards. It allows more freedom in placing one or two specimens, 
it permits the testing of larger individual specimens if desired, and permits 
the testing of a larger number of specimens in a shorter length of time. 

(2) The autoclave test should be complemented by one of the two 
freezing tests used in this investigation, preferably the one in which the 
brick are immersed in water during freezing and thawing. The brick 
can be frozen in any convenient apparatus. Cylindrical galvanized metal 
cans, six and one-half inches in diameter and eighteen inches deep, are 
satisfactory. This arrangement provides for four brick per can covered to 
a depth of two inches. 

Freezing is accomplished by immersing these cans to a depth of at 


| 
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least sixteen inches in a solution of ice, calcium chloride, and water main- 
tained at a temperature of 25°F. One-fifth pound of calcium chloride per 
pound of ice will produce this temperature. The brick should be frozen 
for sixteen hours and thawed for eight. 

The other freezing test is essentially the same, except that the brick 
are not immersed in water during the freezing, but only during the thaw- 
ing. As stated before, the first method is more severe although the second 
method may be said to approach more nearly actual service conditions. 

(3) The sodium sulphate crystallization method is to be recommended 
only where the freezing methods are impracticable. When it is resorted 
to, a saturated solution should be used. The brick should be immersed 
in the solution for twenty-four hours and dried for seventy-two hours at 
room temperature (70°F). 


O. S. U., ENGINEERING EXPERIMENT STATION 
ROSEVILLE, OHIO 


THE DEVELOPMENT OF ACID-RESISTING WHITE SHEET 
STEEL ENAMELS'! 


By A. I. ANDREWS 
ABSTRACT 


Many of the commercial sheet steel enamels are readily attacked by such weak 
acid solutions as fruit juices and are stained by milk and by some city waters. 

This paper gives the development of a number of acid-resisting enamels. It shows 
that acid resistance is the result of the right combinations of raw materials rather than 
the presence or absence of any particular constituent. Acid resistance is not affected 
by fineness of grinding or by the smelting conditions if the enamel is properly smelted. 
Mill additions of clay reduce the acid resistance but opacifiers added in this manner 
have no effect. Temperature and time of firing mayor may not affect the acid re- 

1. 


sistance depending on the composition of the enam? 


Introduction 


The present paper deals with the development of white acid-resisting 
enamels for sheet iron or steel such as could be used for table tops and 
similar ware. 

In the kitchen, enamels are subjected to many fruit acids, washing 

powders, milk, and waters which often stain ordinary enamel surfaces. 
An enameled surface which is attacked by an acid is permanently stained 
thus destroying its beauty. It is further damaged in that the surface 
is made rough like ground glass which makes it difficult to clean, the gloss 
being destroyed. Badly attacked enamel becomes punky and can be 
scraped from the metal with a knife thus exposing the iron to rust. 
A review of the literature on acid-resisting enamels 
shows that there is little uniformity in the work, the 
different kinds of tests and the conditions under which these tests were run 
making a comparison practically impossible. In the tests by different 
investigators? the concentrations, the acids, the temperatures, and the 
time of exposure vary to such an extent that general conclusions cannot 
be drawn. ‘The results in most cases are specific for the enamel or enamels 
investigated and do not have wide application. In many cases contra- 
dictory results are recorded not probably due to the carelessness or neglect 
on the part of investigator but due to the different conditions under which 
the experiments were made. 


The Literature 


According to the literature, acid resistance is 


Statement of the Problem influenced by composition, smelting, milling, 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont., 
February, 1930 (Enamel Division). 

2A. Malinovszky, ‘‘Acid-Resistant Enamels,’ 
110-13 (1928). 
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firing, and almost every other operation involved in enameling. This 
being the case it was decided to control or eliminate as many of these vari- 
ables as possible. The operations in making the enamels were standardized 
insofar as possible. Temperatures and times were controlled and com- 

position was varied according 


50% Na,0 to a definite systematic plan. 


Since the composition of an 
enamel is in itself quite com- 
plicated the first part of this 
investigation deals only with 
the simplest compositions 
possible. It was recognized 
that the alkalis plus the boric 
oxide or lead oxide plus silica 
constituted about three- 
fourths of the enamel com- 
position. The other elements 


100% Sid were present in smaller 
Fic. 1.—Composition of frit: Na,QO—B2O;—SiQO:. - 

Numbers = compositions tried. The preliminary work on 


this problem was laid out as 
shown in Figs. 1 and 2. These diagrams represent two three-component 
systems, one, NayO-B,O;-SiO: and the other, Na,XO—PbO-SiO:. All possible 
combinations of the oxides given at the apexes of the triangles are repre- 
sented on these diagrams, 
those compositions marked 100% Na,0 
with a point and number be- 
ing actually made. 


The mill additions in all / 
cases consisted of 4 parts #- 
Anna, Illinois kaolin, 8 parts / 
tin oxide, 0.3 part magnesium 
sulphate, 45 parts water, and 
100 parts of frit. <——e 

the acid resis- 
tance of enamels two different —_, 
tests were used. The test to 100% Si0, 100% PbO 
which the most importance 


Fic. 2.—Composition of frit: Na,Q—PbO—SiOz. 


was attached was the spot Numbers = compositions tried. 
test on the finished enamel- 
ware. In the other test the enamel frit was weighed, subjected to con- 
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stant boiling hydrochloric acid for three hours, and then reweighed, the 
loss in weight being calculated as per cent.® 

The fusibilities of the simple enamel glass compositions 
and many of the later enamels were determined by 
means of the cone fusion test. Standard sized cones were made, bonded 
with dextrin solution and dried. They were then melted down in an 
especially constructed electric muffle furnace. The front of the muffle 
was so constructed that one could observe the position of the cones from 
outside of the furnace. Since some of the cones melt down before 
the temperature reaches a red heat a small coil of chromel wire was 
placed on the inside of the muffle near the front.. By passing a 
current of ten amperes through this coil it was heated to incandes- 
cence, thus lighting the interior of the muffle. The temperature of 
the muffle was measured by means of a bare chromel-alumel thermo- 
couple. Before making any tests the interior of the furnace was 
explored at different temperatures with standard cones and was 
found to be uniform within the possibilities of accurately reading the 
cones. In every case the tests were duplicated and any irregular re- 
sults rechecked. The rate of heating was constant, following nearly a 
straight line from 100 to 1700° in 100 minutes. 

, The enamels were made by methods similar to 
the ordinary laboratory practice. The pre- 
liminary tests were made on small (5-lb.) batches and the more promising 
compositions were repeated on larger (50-lb.) batches. Successful large 
batches were tried in plant practice and if successful there they were made 
on regular plant scale. 

The small batches were smelted in crucibles heated in gas-fired pot 
furnaces, the frit being quenched by pouring into cold water. 

The large (35- to 50-lb.) batches were smelted in a surface combustion 
furnace, simulating a regular commercial smelter in that the flame travels 
-over the enamel heating it from above, that is, from the surface down. 
The temperature was measured with a (Pt Pt-Rh) thermocouple just over 
the enamel batch. The enamel was stirred with a rod and drawn off at 
one end, through a tap hole, flowing over a water spray and into cold water. 
The lining of the furnace was removable and easily changed so that a pre- 
ceding batch need not contaminate the one that follows. The furnace 
was very successful, its results being very similar to those obtained from 
large-sized batches made in the plant. The quenched frit was dried 
thoroughly and introduced into dry ball mills where it was ground to pass 
a No. 60 sieve. From this dry 60-mesh frit all mill batches were made and 
ground to pass a No. 100 sieve if a cover enamel, or a No. 80 sieve if a 
ground coat. 

3 For description of tests see ‘‘Acid-Resisting Dry Process Cast-Iron Enamels.” 


Fusion Tests 
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The iron (20-gage Armco iron) was prepared 
by pickling and the ground coat was applied 
either by dipping or by spraying. 

The cover enamel was applied by spraying. It was desired to develop 

an enamel to be applied in 
this manner. 
All of the enamels 
were fired under 
carefully con- 
trolled conditions, an auto- 
matically controlled electric 
resistance furnace being used 
for this purpose. 

The satisfactory enamels 
were tried out in the plant 
on larger pieces and table 
/\ tops. 

100% Sid, 50%B,0, The compositions of the 
enamel glasses in the boric 
‘ oxide and the lead oxide fields 
are shown by the points on 
Figs. 1 and 2. 


The Na,O-B,0;-SiO. System 


The compositions made in the NaxO—B.O;-SiO:2 system were compounded 
as follows: Enough of the 
sodium oxide was added as 
sodium nitrate to give approxi- 
mately 5% of sodium nitrate 
in the raw batch. As much 
borax as the composition would 
permit was used to furnish the 
remaining sodium oxide or boric 
oxide and the remaining sodium 
oxide or boric oxide was added 
as soda ash or boric acid, respec- 
tively. The silica was all added 
as flint. 

The results of these enamels 
are shown in Figs. 3, 4, and 5. 
Figure 3 shows the results of 
the spot test, Fig. 4, the 


Application of the Enamel 


50% Na0 


Firing the 
Enamel 


Fic. 3.—Acid resistance (Na,O—B.O;—SiO2) 
spot test. R = Resist. Sl = slightly soluble. 
S = soluble. 


50% Na,0 


100% SiO, 


Fic. 4.—Solubility in HCl. Grain test: 
Na,O-B,0;-SiO.. Numbers = % solubility. 


results of the grain test, and Fig. 5, the results of the fusion test. 
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In Fig. 3 all compositions above the line, A-A’, are soluble, 
all compositions below the line, A-A’, and above the line, 
B-B’, are acid resistant, and 
those below the line, B-B’, are 
too refractory to be considered. 

The results shown by the 
grain test check very well with 
those of the spot test. The 
percentage loss in weight of the 
different enamel compositions 
is shown in Fig. 4. The 
general trend of the field is 
shown by this loss and in cases 


Acid Test 


1275 


295 \/ 
1420\__ 7 1355 


of lower silica the loss is equal i700, 1380, / \/ 
to one-half the original weight 
f the sample. In some cases 
of the ple e cases 


it appears as though all of the ' 
sodium and boric oxide have Fic. 5.—Cone fusion test: Na,O—B,O;—SiOs. 
: Numbers = temperature °F. Top No. = start. 
been dissolved out of the glass. 
Bottom No. = down. 
Under thirty magnifications the 
attacked grains appear to be not only surface attacked but very badly 


TABLE I 
Boric OxIDE ENAMELS 
Temp. Acid 
Enamel NazO (°F) Time resist. Gloss Opacity Faults 
Bl 30.0 10.0 60.0 1600 4 3 2 4 
B2 30.0 15.0 55.0 1550 3 2 2 3 B 
B3 25.0 15.0 60.0 1550 2 2 3 3 TB 
B4 20.0 10.0 70.0 1600 3 3 4 3 T 
B5 20.0 20.0 60.0 1550 3 4 T 
B6 20.0 25.0 55.0 1550 3 2 2 2 = 
B7 15.0 15.0 70.0 1600 4 1 4 3 T 
B8 15.0 20.0 65.0 1600 3 | 4 3 TS 
B9 15.0 25.0 60.0 1550 3 2 2 3 7 
B10 15.0 30.0 55.0 1550 3 3 2 2 4 
Bll 8.5 15.7 75.8 1600 3 l 2 2 x 
B12 10.0 25.0 65.0 1550 3 1 2 3 iy 
B13 21.0 5.5 73.5 1600 3 1 2 1 
B14 22.8 10.7 66.5 1500 3 1 3 2 B 
B15 18.0 16.0 66.0 1550 3 1 3 2  Y 
B16 23.0 21.0 56.0 1500 3 2 2 4 T 
B17 23.0 11.4 65.6 1600 3 1 3 3 4 
B18 21.5 16.0 62.5 1550 3 1 2 3 T 
B19 22.5 17.5 60.0 1550 3 2 3 2 
B20 17.5 20.0 62.5 1600 3 1 3 2 T 
B21 25.0 25.0 50.0 1550 3 3 2 3 T 
B22 30.0 10.0 60.0 1550 3 3 4 4 B 
B23 10.0 20.0 70.0 1600 3 | 1 l T 
B24 15.0 10.0 75.0 1600 3 l 3 1 TS 


Quality rated from (1) excellent, (2) good, (3) fair, and (4) poor. 
B = blisters TS = slight tearing 
T = tearing TB = tearing and blisters 


| 
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shattered. In cases where there is appreciable attack the acid solution 
takes on a yellow color, the intensity of which is apparently proportional 


100% Na.0 


100% Sid, 100% PbO 


Fic. 6.—Acid resistance (Na,OQ—PbO-—SiO,) 
spot test. R=resistant. Sl=slightly soluble. 
S = soluble. VS = very soluble. 


to the amount of attack. The 
yellow color appears almost as 
soon as the acid is put on the 
glass grains which shows that 
attack is very prompt. 

The best enamel glasses of 
the Na,O-B,O;-SiO2 system are 
7, 8, 12, 13, 14, 15, 17, 18, 20, 
23, and 24. 

The cone fusion 

temperatures 
(°F) of the compositions rep- 
resented in the above field are 
shown in Fig. 5. The upper 
figures represent the tempera- 
tures when the cones start to 
deform and the lower figures 
represent the temperatures 


Fusion Test 


when the cones are down. ‘The general trend of the refractoriness is about 
what would be expected increasing with an increase in silica content. 


The Na,O-PbO-SiO, System 


The points represented on 
the Na,O-PbO-SiO, diagram 
(Fig. 2) were made adding 
enough of the sodium oxide 
as sodium nitrate to furnish 
approximately 5% of sodium 
nitrate in the raw batch. The 
rest of the soda was added as 
soda ash and the lead oxide was 
added as red lead. The silica 
was added as flint. The re- 


100% Na,0 


sults of these enamels are shown 100% Si0, 


in Figs. 6, 7, and 8. Figure 


the spot test and Fig. 7 shows 
the percentage soluble in the grain test. 
cone test. 


Acid Test 


Fic. 7. 


100 % PbO 


—Solubility in HCl. Grain test: 
6 shows the acid resistance to Na,O-PbO-Si0,. 


Numbers = % solubility. 


Figure 8 shows the fusibility of 


From these diagrams the following conclusions may be 
drawn. All compositions above A-A’ afe very soluble, 


/ 
\ 
\ 7 7\ / 
Vi 
\/ 
RNest 
SL 
/ 
/ | 
. \ 
\ | 
\ 
0’ ‘o3 \ 
202 


ste 


DEVELOPMENT OF ACID-RESISTING ENAMELS 417 


all compositions below A-A’ and above B-B’ are slightly soluble, all com- 
positions below B-B’ and above C-C’ are acid resisting, and all compositions 
below C-C’ are too refractory 
to be considered. In both dia- 
grams (Figs. 6 and 7) it is 
evident that there is an area 
of compositions which ‘is de- 
cidedly acid resistant. This 
area includes compositions 1, 
2, 3, 4, 5, and 8. Compositions 
5 and 1 lie in a line through 
the center of the most promising 
field thus making them a good 
starting point for the develop- 

ment of a good acid-resisting / ; 
enamel. 

The  fusibilities 
of these enamel 
glasses are shown in Fig. 8, 
in which cone fusion tests are 
represented. ‘The upper figure represents the temperature at which the 
cone started to deform and the lower figure represents the temperature 
at which the cone was completely down. The general trend of the field is 
about as would be expected, the silica increasing the refractoriness, the 
amount depending upon the general composition. 


100% Na0 


Fusion Test Fic. 8.—Cone fusion test: Na,O—PbO-SiQ,. 
Numbers = temperature °F. Top No. = start. 


Bottom No. = down. 


TABLE II 
LEAD OxIDE ENAMELS 
Temp. Acid 

Enamel NazO PbO SiOe (°F) Time _ resist. Gloss Capacity Faults 
Pl 10.0 30.0 60.0 1600 3 1 2 2 4 
P2 16.0 16.0 68.0 1650 3 1 4 3 B 
P3 21.0 5.0 74.0 1650 3 1 4 3 B 
P4 25.0 15.0 60.0 1600 3 1 4+ 3 B 
P5 19.0 22.0 59.0 1550 5 1 4 3 B 
P6 7.0 24.0 69.0 1600 4 NG 
P7 18.0 32.0 50.0 1340 5 2 4 2 B 
P8& 30.0 10.0 60.0 1450 3 1 4 2 B 
P9 24.0 22.0 54.0 1400 4 2 4 2 B 
P10 25.0 32.5 42.5 1350 4 B 
Pil 20.0 40.0 40.0 1350 3 3 4 3 B 
P12 10.0 40.0 50.0 1400 4 2 1 S 
P13 14.0 43.0 43.0 1400 3 3 4 2 B 
P14 30.0 20.0 50.0 4 NG 
P15 30.0 30.0 40.0 4 NG 
P16 30.0 40.0 30.0 4 NG 
P17 40.0 20.0 40.0 4 NG 
P18 40.0 30.0 30.0 4 NG 


Quality rated (1) = excellent, (2) = good, (3) = fair, (4) = poor, (T) = tearing, 
(B) = blisters, (NG) = no good or too hard, and (S) soluble slip. 


} 
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Summary of Results and Conclusions for Simple Enamels 

(1) Simple enamels can be made and applied satisfactorily to iron 
over a cobalt ground coat. 

(2) Simple enamels of the Na,O—B,O;-SiO, and the Na,O—-PbO-SiO, 
systems can be made and certain compositions are acid resisting. 

(3) In the boric oxide system, the Na,O may vary from 10 to 23% 
and acid-resisting enamels be obtained. 

(4) In the lead oxide system, the Na,O may vary from 10 to 30% and 
acid-resisting enamels be obtained. 

(5) In the boric oxide system, the silica cannot be less than 61% and 
the acid resistance be retained. 

(6) In the lead oxide system, the silica cannot be less than 55% and the 
acid resistance be retained. 

(7) The boric oxide may vary from 5 to 25% and the lead oxide from 6 
to 30% in the simple acid-resistant enamels. 

(8) An increase in the silica content results in an increase in acid 
resistance, the amount depending somewhat on the composition of the 
enamel. 

(9) In general, the effect of any particular oxide on the acid resistance 
of these simple enamels depends upon the composition of the enamel it- 
self. This statement is probably true of all enamels and oxides and if so 
it explains why different investigators do not agree on the effect of certain 
oxides on the acid resistance of enamels. 

(10) The fusion temperature of these simple enamels decreases with a 
decrease in the silica content. 

(11) Lead oxide decreases the fusion temperature more than sodium 
oxide, weight for weight. 

(12) Boric oxide decreases the fusion temperature more than sodium 
oxide, weight for weight. 

(13) Lower fusion temperatures can be obtained in the simple lead 
oxide enamels than in the simple boric oxide enamels. 

(14) The spot test and the grain test agree very well as to the acid 
resistance of these simple enamels. 

(15) It was found that the boric oxide enamels were much more 
difficult to work than the lead oxide enamels. The boric oxide enamels 
tend to tear and the lead oxide enamels tend to bubble or blister. 


A Systematic Study of the Effects of Fluxes and Alumina on the Acid 
Resistances of the Simple Enamels 


The simple compositions show surprisingly good results as enamels but 
they are not entirely satisfactory. They lack opacity, they are glassy, 
and they are difficuit to work. As already stated the boric oxide enamels 
tend to tear and the lead oxide enamels tend to blister. For these reasons 
it was necessary to modify these simple enamels by the addition of other 
fluxes and opacifiers to the frit batch. 

The preliminary tests on the effect of fluxes on the simple enamels showed 
that all tend to decrease the acid resistance. They are, however, desirable 
to improve the fusibility; therefore a more extended study of their uses 
and their relative values was made. 
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The most promising simple enamels were modified according to the follow- 
ing systematic plan. There were five series of enamels, the even numbered 
series being based on the lead oxide simple enamel, P5, and the odd num- 
bered series being based on the boric oxide simple enamel, B15. The base 
compositions of these enamels are as follows: 


TABLE III 
Series 1 2 3 4 5 
SiO, 60.0 55.0 65.0 50.0 60.0 
Na,O 20.0 18.0 17.5 18.0 17.5 
B.O; 15.0 12.5 12.5 
PbO 22.0 22.0 
Variable 5.0 5.0 5.0 10.0 10.0 


The following modifications of the simple enamels were made in these 
series. 

Series No. 1: 5% of silica of the simple enamel B15 was replaced by 
5% of variables. 

Series No. 2: 5% of the silica in the simple enamel number P5 was 
replaced by 5% variables.” 

Series No. 3: 5% of the 
fluxes in the simple enamel 
number B15 was replaced by 
5% of variables. 

Series No. 4: 10% of silica 
in the simple enamel composi- 
tion number P5 was replaced 
by 10% of variables. 

Series No. 5: 5% of silica 


and 5% of fluxes of the simple ¥ 
enamel composition B15 were 
replaced by 10% of variables. 

The variables are tA ; 
shown in Figs. 9 | 

Fic. 9.—Series 1, 3, and 5. Effect of fluxes 
and 10. 


and alumina on B,O; compositions. 
These diagrams are so con- 


structed that the apexes represent the total variable for each series. The 
letters at the apexes indicate the variable added as follows: 


Z = zinc oxide P = lead oxide 
C = fluorspar B = boric oxide 
A = alumina 


The points within and along the sides of the diagrams are made up of 
two or more of these letters. In these cases the variable is made up of the 
oxides indicated by these letters and in equal amounts to total the variable 
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for that particular series. Each enamel composition is named by means 
of its serial number plus the letters representing the variable. 


Summary of Results and Conclusions 


The results may be summarized and conclusions drawn as follows: 


(1) Fluxes in general decrease the acid resistance of the simple enamels. 

(2) The extent to which these fluxes reduce the acid resistance depends 
both upon the particular oxide and also upon the composition of the enamel 
to which the flux is added. 

(3) Alumina does not, in general, decrease the acid resistance but it 
does make the enamel more 
refractory. 

(4) Although the lead 
oxide added to the boric oxide 
simple enamel and boric oxide 
added to the lead oxide simple 
enamel does reduce the acid 
resistance, the effect is not 
great and the fusibility is 
greatly increased. 

(5) Fluorspar is very detri- 

- mental to the acid resistance 
of most enamels but added in 
amounts under 2.5% it may 
not seriously injure the acid 

resistance and it does aid 
ZA greatly in the fusibility and 
Fic. 10.—Series 2 and 4. Effect of fluxesand Opacity. 
alumina on PbO compositions. (6) The general tendency 
of the oxides in this series is 
as follows: Alumina first, then lead oxide, boric oxide, and zinc oxide 
of about equal value, followed by fluorspar which is most detrimental. 

(7) The enamels of the above series (1—5) fired so as to give the best 

acid-resistant properties have the following acid resistances. 


TABLE IV 


Acip RESISTANCE 


4 
4 
Series No. 
Add. Z 
P 
Cc 
A 
PZ 
CZ 
PC 
PA 
CA 
PCZ 
PCA 
PZA 
CZA 
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(8) ‘This table shows that proper firing is very essential to successful 
acid-resisting enamels. It shows that more depends upon the simple 
enamel composition than on the added oxide. (Note the similarity of the 
results when the basic composition is kept constant and the added oxide 
varied and also the variation in the results when the added oxide is held 
constant and the basic composition is changed.) 

(9) From the results obtained it is evident that an increase in the 
firing temperature increases the acid resistance in many enamels. This is 
not always true, however, as some of the enamels are just as acid resisting 
when fired at a low temperature as when fired at a high temperature. 

(10) It has been repeatedly shown that some enamels are also sensi- 
tive as to time of firing. It is, in general, true that an enamel will have 
greater acid resistance when fired for a long period than when fired for a 
short period. As in the above case referring to the temperature, this 
statement is not always true as some enamels are not greatly affected by 
time of firing as related to acid resistance. 

(11) Even with the additions in these series the high boric oxide enam- 
els tend to tear and the high lead enamels tend to blister. 


Acid-Resisting Enamels 


Based on the results of the tests thus far in this investigation enamels 
were compounded with the object of making good acid-resisting enamels 
of low fusibility. In this work the following statements guided the de- 
velopment of these good compositions. 

(1) Keep the silica as high as the refractoriness will permit. Silica 
need not be over 50% and may be as low as 43%. 

(2) Keep alumina below 5%. The minimum of alumina seems to be 
governed by other properties than acid resistance. 

(3) Boric oxide plus lead oxide should be between 20% and 25%. 

(4) Never add over 2% of fluorspar and keep it at a minimum. 

(5) Use antimony oxide as the opacifier in the smelt. 

(6) Avoid the use of fluorine compounds. 

(7) Use only small amounts up to 3% of calcium oxide, magnesium 
oxide, and barium oxide. 

(8) Use 4 to 8% of zinc oxide. 

(9) Keep clay content low in the mill batch. 


A Study of Acid-Resisting Enamels 


Having made good acid-resisting enamels, a further study was conducted 
on the effects of the variation of different constituent oxides on these enam- 
els. A study was also made of the effect of smelting, grinding, mill addi- 
tions, and firing. Taking the composition of an enamel found to be entirely 
satisfactory both in the laboratory and in the plant the following modifi- 
cations were made in the composition. 


Antimony oxide was substituted for silica over a range of 6%. 
Lead oxide was substituted for boric oxide over a range of 6%. 
Alumina was substituted for silica over a range of 6%. 
Fluorspar was substituted for lead oxide over a range of 3%. 


= 
= 
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Cryolite was calculated into the composition up to 4%. 

Sodium oxide was substituted for boric oxide over a range of 6%. 
Barium oxide was substituted for lead oxide over a range of 6%. 
Titanium oxide was substituted for silica over a range of 8%. 
Zirconium oxide was substituted for silica over a range of 8%. 


The results of the above investigation on the good acid-resisting enamels 
show that the opacity is little affected by small variations in the composi- 
tion. The substitution of antimony oxide for silica improves the opacity 
and additions of fluorspar and cryolite also improve the opacity. Zir- 
conium oxide added to the raw batch and smelted did not improve the 
opacity. Zirconium oxide, however, is very satisfactory as a mill addition. 

The gloss of the enamel is improved by the replacement of antimony 


TABLE V 


Stupy oF Acrip-RESISTING ENAMELS 


Results 
Ay Ai Ae As Asc As Ai Az 
A.R. l l 1 1 2 
1450° Gloss 3 3 2 l 4 3 3 3 
Opacity 1+ 1— 1— 1 1 1— 1 l 
A.R. 1 l l l 1 l l 
1500° Gloss 2 2 1 1 2 2 1 1+ 
Opacity 1+ 1— 1— 1 1 1— 1 1 
1550 ° Gloss 2 l l l l l 1+ 
Opacity i+ 1— 1— 1 1— 
Sb.0; 0 7 5 3 PbO 13 11 9 7 
SiO» 50 52 54 56 B.O; 6 8 10 12 
A 1 As Ag Aw Ais Ai A 1 Au 
A.R. l 1 1 1 3 1 1 2 
1450 Gloss 3 4 4 4 2 3+ 3 4 
Opacity 1— 2 2 2 1 1 1— 2 
A.R. 1 l l l 3 1 1 ] 
1500° Gloss 2 3 2 3 1 2+ 2 3 
A.R. l l 3 I 
1550° Gloss l 1 l 1 1+ 1 1 1 
Opacity 1— 1— 1— 1— 1 l 2 
Al,O; 7 5 3 1 CaF, 3.5 2.5 1.5 0.5 
SiO, 52 54 56 58 PbO 7 Ss 9 10 
A Au Aus Aw Ai Au Ais Au 
A.R. 1 1 2 2 1 2 2 2 
1450° Gloss 3 3 3 3 3 3 4 3 
Opacity 1— 1— 1— 1— 1— 1— 1— 1— 
A.R. 1 l 1 l 1 
1500° Gloss 2 2 2+ 2+ 2 2 2+ 1— 
Opacity 1— 1— 1— 1- 1— 
A.R. l l 1 1 l 1 l 
1550° Gloss l 1 1 1+ 1 2 2+ 1— 
Opacity 1— 1— 1— 1— 1— 1- 1— 
Na,O 15.5 17.5 19.5 PbO 5 3 


| 

‘ 

B.O; 10 8 6 4 BaO 0 2 4 6 
j 


DEVELOPMENT OF ACID-RESISTING ENAMELS 42: 


TABLE V (conid.) 


Ay Axo An Az Ag 
A.R. 1 2+ 2 2-— 3 
1450° Gloss 3 1+ 
Opacity 1— 1 
A.R. 1 1 2+ 2 2- 
1500° Gloss 2 1+ 
Opacity 1— 1 
A.R. 1 1 2+ 2 2- 
1550° Gloss l 1+ 
Opacity 1— 1 
Cryolite (%) 0 1 2 3 4 
Al Au An An Al Aes Aw Aw Aun 
A.R. 1 2+ 2+ 2+ 2+ 1 l 1 a 
1450° Gloss 3 3— 3 3+ 
yellowish 
A.R. l l 1 1 2 
1500° Gloss 2 2- 2 2 
Opacity l— 2 1— 
yellowish 
A.R. 1 1 1 1 1 
1550° Gloss l 1— ] 1+ 
Opacity 1— 2 1— 1 
yellowish 
SiO, 52 50 48 46 44 SiO, 52 50 48 46 44 
TiO, 0 2 4 6 8 ZrO, 0 2 4 6 8 


oxide by silica, lead oxide by boric oxide, silica by alumina, lead oxide by 
fluorspar, sodium oxide by boric oxide, barium oxide by lead oxide, and 
by the addition of cryolite. 

The acid resistance was unaffected except by the addition of cryolite 
and the substitution of Opax for silica. From these results it is therefore 
evident that a good acid-resisting enamel is little affected by small changes 
in the composition, the acid resistance depending primarily on the general 
composition with the few exceptions mentioned above. 

In relation to the mill additions it was found that the opacifiers (tin 
oxide and Opax) do not reduce the acid resistance when added in the usual 
amounts. Clay in the mill does tend to reduce the acid resistance and 
should, in all cases, be kept at a minimum. Variations in the type of the 
clay did not appear to have any effect on the acid resistance. 

Fineness of grinding does not have any affect on the acid resistance of 
the sheet steel cover enamels studied in this investigation. 

Variations in the smelting time and temperature have little or no effect 
on the acid resistance provided that the enamel is properly smelted. 

The acid resistance of some enamels is very sensitive to variations in 
the firing time and temperature while others are little if any affected. 


Summary of Results and General Conclusions 


(1) Simple acid-resisting enamels can be made from either the Na,Q- 
B.O;-SiOsz series or the series. 
(2) Silica increases the acid resistance of enamels. 


/ 
) 
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TABLE VI 


PbO 


5.0 
2.5 
2.5 
2.5 


5 
2.5 
2.5 
Bi 
1.7 
1.7 


Www 


SiOe 


60.0 


65.0 


60 


50.0 


AlOs 


toto bo 


10 


10 


|| 
1Z 20.0 15.0 a 
1PZ 
1CZ = 25 
ICA 2.5 2.5 
3Z 17.5 12.5 
3CZA 1.7 1.7 
5Z 17.5 12.5 . 
5P 10 
5C “ 10 
5A 
5PZ 5 
5CZ 5 
5PC 5 5 
5PA 5 5 
5CA a 5 5 
5ZA 5 
5PCZ 3.3 
5PCA 3.3 3.3 
5PZA 3.4 
5CZA 3.3 3.3 
2Z 18.0 22.0 55.0 
2C 5.0 
2BC 2.5 2.5 
2BA 2.5 2.5 
2BCA 1.7 1 1.7 
2CZA 1 By 
2CA ? 2 2.5 
4Z 18.0 22.0 
4C cin 10.0 
4CZ “ “ oe 5.0 
4BC pa 5.0 5.0 
4BA 5.0 5.0 
4CA 5.0 5.0 
4BCZ 3.3 3.3 
4BCA 3.3 3.3 3.3 
4BZA 3.3 3.3 
4CZA 3.3 3.3 
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(3) Increase of firing temperature increases the acid resistance of most 
enamels although some enamels are acid resisting over their entire firing 
range. 

(4) Increase in firing time increases the acid resistance of some enamels. 

(5) Smelting temperature and time have little to do with acid resis- 
tance provided that the enamel is thoroughly and properly smelted. 

(6) Fineness of grinding does not affect the acid resistance. 

(7) Clay added to the mill not always, but often, reduces the acid 
resistance. 

(8) Opacifiers do not decrease the acid resistance when added to the 
mill. ‘They often increase the acid resistance when added to the smelt. 

(9) ‘Titanium oxide improves the acid resistance and does not increase 
the refractoriness as much as silica does. 

(10) All fluxes have a tendency to decrease the acid resistance. Fluxes 
properly proportioned will, however, give acid-resisting enamels even 
though present in large amounts. 


The data presented in this paper were obtained in an investigation 
which was conducted by the Engineering Experiment Station of 
the University of Illinois, of which M. S. Ketchum, Dean of the College of Engineering, 
is Director, in coéperation with the Ingram-Richardson Manufacturing Company. 
This research was carried out in the Department of Ceramic Engineering of which 
C. W. Parmelee, Professor of Ceramic Engineering, is the head. 

This paper contains a part of the material presented in the University of Illinois 
Engineering Experiment Station, Bulletin, No. 201. Since it is a coéperative problem 
the good acid-resisting formulas are temporarily withheld. 

The writer wishes to thank C. W. Parmelee for his helpful suggestions and coépera- 
tion in this research. He also wishes to thank L. D. Fetterolf and E. F. McDonald, 
who so conscientiously aided in the laboratory work and the interpretation of the 
results. The writer wishes to also thank M. N. Hurd and Mr. Scripture, of the Ingram- 
Richardson Manufacturing Company, who were largely responsible for the success of 
the plant tests. 
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Abrasives 


Milling machine for surface grinding. ANon. Abrasive Ind., 11 [4], 39 (1930).—A 
jig casting is mounted on the platen of a milling machine to grind the inserted hardened 
feet accurately. E.P.R. 

Air grinder. ANoN. Abrasive Ind., 11 [4], 49 (1930).—The Madison-Kipp Corp., 
Madison, Wis., manufacturers of lubricators and die casting machines, recently an- 
nounced the Kipp air grinder, a new tool designed for die makers, metal pattern mak- 
ers, ete. E.P.R. 

Internal grinder. ANON. Abrasive Ind., 11 [4], 48 (1930).—An internal grinder 
equipped with a heavy-duty, high-speed, internal grinding spindle, and a face grinding 
spindle has been developed by the Jarecki Machine & Tool Co., Grand Rapids, Mich, 
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This machine is constructed so that the operator can use the face plate for locating 
various kinds of work. The head permits angular adjustment so that tapers are gen- 
erated readily. E.P.R. 
Large surface grinder with unusual wheel. ANon. Abrasive Ind., 11 [4], 48 
(1930).—The massive surface grinding machine illustrated is a recent development 
of the Diskuswerke, Frankfort-on-Main, Germany. E.P.R. 
Polishing machine. ANoNn. Abrasive Ind., 11 [4], 56 (1930).—The tool is a verti- 
cal spindle, revolving table, polishing machine developed by the Defiance Machine 
Co., Defiance, Ohio. This machine was designed for grinding or polishing flat sur- 
faces, such as centers of automobile steering wheel spiders, seats for automobile wheel 
flanges, etc. E.P.R. 
Polishing stove parts. K.H. Lansinc. Abrasive Ind., 11 [4], 54-56 (1930). 
Set-up wheels play an important rdéle in polishing and buffing parts of combination 
coal and gas-burning kitchen ranges, at the plant of Prizer-Painter Stove Works. All 
castings are tumbled for two hours then ground by hand on double-end electrically 
driven safety floor grinders fitted with silicon carbide wheels. Dry fining, the next 
process after rough polishing, is done on a Black & Decker lathe. After polishing the 
parts are cleaned thoroughly and nickel plated. The only abrasive operation after 
nickel plating consists of color buffing which is done on muslin wheels with a white 
buffing compound. E.P.R. 
Polishing fountain pen parts. ANON. Abrasive Ind., 11 [4], 41-42 (1930).—A 
machine was devised by Robert F. Gibney, Hackensack, N. J., for polishing such parts 
as barrels and caps used in the manufacture of fountain pens and mechanical pencils. 
Illustrated. ; E.P.R. 
Automatic machines build greater polishing output. ANon. Abrasive Ind., 11 
[4], 51-53 (1930).—This article illustrates and describes a few interesting polishing 
operations performed at the plant of the Graham-Paige Motors Corp., Detroit. 
E.P.R. 
Protecting heavy-finish ground shafting. E. W. Jonnson. Abrasive Ind., 11 
[4], 26-28 (1930).—Care is exercised by the Thew Shovel Co., Loraine, Ohio, to pro- 
tect the finished ground surfaces. The parts are large and difficult to handle. The 
plant is described. E.P.R. 
Cash register accuracy attained by fine grinding. ANON. Abrasive Ind., 11 [4], 
29-31 (1930).—Abrasive processes play an important part in manufacturing at the 
National Cash Register Co. The operations are described. E.P.R 
Tungsten carbide cutting edge renewed by lapping operation. .S. M. HERSHEY. 
Automotive Ind., 60, 951 (1929); for abstract see Ceram. Abs., 8 [11], 784 (1929). 
(J.I.M.) 
Grinding tungsten carbide tools. A. H. Prey. Automotive Ind., 60, 919 (1929); 
Iron Trade Rev., 84, 590 (1929); Eng. Index (1929); for abstract see Ceram. Abs., 8 
[6], 381 (1929). (J.I.M.) 
Abrasive production gains. ANON. Abrasive Ind., 11 [4], 34-39 (1930).—The 
extensive employment of grinding and polishing has created a demand for great quan- 
tities and a wide variety of abrasives. Marked progress has been made not only in 
production and preparation of abrasives but also in their use. E.P.R. 
Drill grinder of 50 years ago. ANON. Abrasive Ind., 11 [4], 44 (1930).—The initial 
.issue of the American: Machinist, published November, 1877, contains an interesting 
description and illustration of a semi-automatic drill grinding machine introduced at 
that time. The description is taken verbatim from that issue. E.P.R. 
Grinding lubricant, cooling solution, grinding compound. RosBeErtT J. SPENCE. 
Abrasive Ind., 11 [4], 32-33 (1930),—The solution is spoken of in different terms, i.e., 
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“grinding lubricant, cooling solution” or ‘“‘coolant,’” and ‘‘grinding compound.” 
Neither “‘grinding lubricant” nor “‘cooling solution’’ gives the idea of the purpose of 
the solution. As a lubricant, the grinding liquid plays a very small part. Evidence 
enough, however, was obtained from tests to emphasize the fact that any grinding 
solution to be properly effective should act in some degree at least as a lubricant. The 
idea is universal that a grinding solution is a ‘‘cooling solution’’ and is used for the pur- 
pose of cooling the work. This idea is erroneous. The solution is to keep the work 
at a uniform temperature throughout its whole length. A grinding solution is a con- 
venient conveyer of excess heat. E.P.R. 


BOOKS, CIRCULARS, AND BULLETINS 


Wheel truing diamonds. F. F. Gmmore. Abrasive Ind., 11 [4], 50 (1930).—A 
circular describing industrial diamonds used for truing grinding wheels is being issued. 
E.P.R. 
Grinding machinery. ANON. Abrasive Ind., 11 [4], 50 (1930).—The Bridgeport 
Safety Emery Wheel Co. is circulating a folder illustrating and describing various grind- 
ing machines of its manufacture. Of special interest is a heavy-duty face grinder with 
an oil gear table drive. Specifications are included. E.P.R. 
Grinding machines. ANON. Abrasive Ind., 11 [4], 50 (1930).——Cincinnati Grinder, 
Inc., has issued an interesting illustrated booklet entitled ‘““Meet 1930 with These 
Precision Grinding Applications.”’ The booklet illustrates and describes a number of 
up-to-date precision operations performed on a production basis on both centerless 
and centertype machines. The illustrations are all taken from actual working con- 
ditions and the data are unusually complete. E.P.R. 
Grinding tungsten carbide. Norton Co. Abrasive Ind., 11 [4], 50 (1930).—The 
booklet is written from a practical point of view and is illustrated to show set-ups for 
grinding and all kinds of tungsten carbide cutting tools. The properties of this metal 
are explained and the grinding problems connected with it are detailed at length. Vari- 
ous methods of grinding are outlined and remedies are suggested for unsatisfactory 
results. E.P.R. 
Cutter grinders. ANon. Abrasive Ind., 11 [4], 50 (1930).—The Norton Co. has 
just issued a very interesting illustrated booklet on tool and cutting grinding machines. 
A full description of the machines is given and various illustrations are included which 
show how the machine can be adapted for various operations. Specifications also are 
included together with plans for setting up the machines. E.P.R. 
Grinding machines. ANON. Abrasive Ind., 11 [4], 50 (1930).—A bulletin on gear 
tooth grinders has been issued by the National Tool Co., Cleveland. Special stress is 
placed on the spur and helical gear grinders, principles of which are illustrated and 
explained. E.P.R. 
Polishing lathes. ANoN. Abrasive Ind., 11 [4], 50 (1930)—The Hammond Ma- 
chinery Builders, Inc., has issued an illustrated bulletin describing its polishing and 
buffing lathes which are fitted with a variable speed arrangement. Various types are 
shown and complete descriptions are included. E.P.R. 


PATENTS 


Operating mechanism for valve grinders. Epwarp H. PETERSON AND Norris F. 
McNaucnat. U. S. 1,751,657, March 25, 1930. In a valve grinder, the combination 
of a supporting casing with a shaft rotatably mounted in the casing, a second shaft 
rotatably mounted in the casing and having means for engaging the valve, a pinion on 
the second shaft having peripheral teeth diverging toward the first shaft and inclined 
at substantially 45° to the axis of the second shaft, and a centrally located member 
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on the first shaft having gear sectors adapted alternately to engage the pinion to rotate 
the latter in opposite directions, the teeth of the gear sectors being disposed at right 
angles to the pinion teeth and engaging with the inner surfaces of the pinion teeth when 
in mesh therewith. 

Gear-grinding machine. ALBERT J. Orr AND Conrap L. Ort. U. S. 1,751,753, 
March 25, 1930. In a gear-grinding machine, a reciprocating carriage, an oscillating 
work spindle thereon adapted to carry the gear to be ground, a grinding wheel below 
the work spindle having a plane face, a wheel spindle extending perpendicularly to the 
face, and means for adjustably mounting the wheel spindle on the base whereby the 
plane of the face is inclined alternatively in opposite directions corresponding to the 
pressure angle of the gear. 

Universal grinder. Epp C. OuiIver. U.S. 1,752,961, April 1, 1930. In apparatus 
of the character described, a standard, a table vertically adjustable on the side of the 
standard, a head secured te the standard and having a part extending over the table 
adapted to hold the work to be ground, a swivel base movable horizontally on the table 
parallel to the longitudinal axis of the work to be ground, a table movable horizontally 
on the swivel base, a second swivel base movable in a horizontal plane at a right angle 
to the movement of the horizontally movable table, a U-shaped bracket mounted in 
vertical position on the second swivel base, an electric motor pivotally mounted in the 
bracket to swing on a horizontal axis and provided with an extending shaft, a grinding 
wheel secured to the shaft, manually operable means for turning the work while being 
ground, an index plate adapted to be turned with the work and provided with a series 
of apertures arranged in a circle about the center thereof, and a spring-pressed dog 
adapted to engage in the apertures to limit rotation of the work. 

Means for mounting grinding wheel. THappEus A. Jackson. U. S. 1,753,377, 
April 8, 1930. <A grinding wheel having a central bore and opposite circular depressions 
provided with outwardly flaring straight circumferential walls, in combination with 
cheek plates shaped to intimately engage the walls and having conical sockets with 
central openings and unitary sleeves projecting inwardly from either end of the bore, 
an arbor and a clamping nut, each having a conical portion to fit the sockets and an 
extended circumferential flange bearing against the bottom of the recesses at the edge 
of the bore as shown and described. 

Truing grinding wheels. CHARLES S. SmitH. U. S. 1,753,448, April 8, 1980. Ina 
machine of the class described, a grinding wheel having a grinding surface constituted 
as a helix, a truing wheel having a surface compJemental to that of the grinding’ wheel, 
means connecting the wheels for rotation in unison, and means for exerting pressure 
by the truing wheel upon the grinding wheel. 

Work holder for bar-grinding machines. FREDERIC K. BENEpicT. U.S. 1,753,590, 
April 8, 1930. In a machine for face-grinding locomotive guides and similar work, 
a turn table having upright work-supporting cradles at its ends remote from its axis, 
each cradle provided with two oppositely directed pivotally mounted work-support- 
ing bars, means for adjustably tilting each bar independently, means for clamping 
an end of a piece of work down upon a tiltable bar, an adjustable gage plate coépera- 
tively associated with the work-supporting bar, and a pair of face gages hinged at their 
bottoms to fixed supports near the ends of the work and adapted to be swept in the 
are of a circle over the front face of the work, for the purposes set forth. 

Grinding device for meat-slicing machines. GEORGE RUE Woop. U. S. 1,753,635, 
April 8, 1930. A grinder device for a slicing machine comprising a grinder assembly 
for a circular knife having its periphery guarded by a main guard, a supplemental guard 
carried by the assembly, the assembly including a grinder box with grinder mechanism 
therein, the box forming a guard for the knife when the grinding mechanism is in grind- 
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ing position, and means for mounting the assembly to permit it to be laterally shifted 
with respect to the knife to bring the grinders to one side of the knife and the supple- 
mental guard into alignment with the knife, the assembly when oppositely displaced 
bringing the grinders and the enclosed guarding box into alignment with the knife and 
the supplemental guard out of alignment therewith. 

Truing mechanism. GErorGE W. Binns. U. S. 1,753,682, April 8, 1930. Truing 
mechanism for purpose described, including a support, a truing tool reciprocable on 
the support, electrically operated means for shifting the tool on the support, a control 
switch therefor, means movable with the tool for automatic operation of the control 
switch, and additional means for manually operating the control switch. 

Grinding toothed articles. FRED J. LAMBorN. U. S. 1,753,707, April 8, 1930. 
The process of grinding splined shafts which comprises positively rotating a splined 
shaft with its valley portion in contact with the helically formed peripheral grinding 
face of a rotating grinding wheel arranged with its axis transverse to the axis of the 
shaft, and in timed relation to the rotation of the wheel to cause the helix to enter suc- 
cessively between the splines of the shaft to grind the valleys and simultaneously mov- 
ing relatively the shaft and wheel longitudinally of the axis of the shaft. 

Grinding machinery. Harry HaLes Assrince. U. S. 1,754,139, April 8, 1930 
In a grinding machine, in combination, a column, a beam pivotally mounted upon the 
column, a grinding wheel mounted at one end of the beam, an electric motor mounted 
at the other end of the beam, means driving the grinding wheel from the motor, a hy- 
draulic motor connected to the beam for oscillating the same upon the column, a hy- 
draulic pump supplying pressure fluid to the hydraulic motor, and means driving the 
pump from the electric motor. 

Grinding or abrading machine. Harry HaLes AssrinGE. U. S. 1,754,140, April 
8, 1930. In the feeding mechanism of grinding machines, in combination, a grinding 
wheel, a slide carrying the wheel, a bed upon which the slide is mounted, a spindle, a 
cam having a plurality of gaps or recesses in its operative face keyed to the spindle, 
a ratchet wheel also secured upon the spindle with gaps therein corresponding with 
the gaps in the cam, a pawl imparting intermittent movements to the ratchet wheel 
and cam except when it enters the gaps in the ratchet wheel, and means upon the slide 
engaging the cam so that the slide has feed movements imparted to it by the cam. 

Work holder for grinding machines. Epwin F. LonceNnBAcK. U. S. 1,754,898, 
April 15, 1930. In a device of the character described, a tool mounted for advance- 
ment in a path of predetermined direction in a horizontal plane, in combination with 
a work holder for positioning and maintaining a work piece in predetermined relation- 
ship within and to the path of the tool, the work holder having a plane surface adapted 
to receive a work piece there against and means for holding the work piece against the 
plane surface, formed to cause the plane surface to determine the position of the work 
piece, means for mounting the work holder for vertical and transverse adjustments, 
and pivotal means connecting the work holder to the last-named means, and adjustable 
stop means limiting the pivotal movement of the work holder for maintaining the work 
holder with the plane surface in substantially a horizontal plane in one extreme posi 
tion and maintaining the work holder with the plane surface in substantially a verti 
cal plane in the other extreme position, the work holder when in substantially vertical 
position presenting the work piece in the path of the tool. 

Plaster of Paris. M.I. Atscne. Brit. 324,374, March 19, 1930. Used plaster of 
Paris is washed with running water to remove soluble impurities, and then calcined 
at 90 to 500°C, to render it fit for re-use. Acids or salts, e.g., sulphurous or sulphuric 
acid, selenious or selenic acid, or phosphoric acids, or their acid or neutral salts, may 
be added to the water used to assist removal of, or to precipitate in a desired form, 
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insoluble impurities present. The washing step may be followed by maceration in 
water with or without addition of gypsum, calcium hydrate, an alkali silicate, a phos- 
phate, etc., and prior to calcination, strengthening, dehydrating, or hydrating agents, 
or deliquescent salts, e.g., an alkaline earth silicate or aluminate, aluminium chloride 
or double chloride, or an alum may be added. When the used material is free from 
impurities, it may be regenerated by calcination only. 

Grinding and polishing glass. PILKINGTON Bros., Lrp., AND F. B. WALDRON. 
Brit. 324,413, March 19, 1930. A machine for grinding and polishing the shaped edge 
of a glass plate consists of a frame having a horizontal rail upon which is supported and 
guided by rollers, a frame having a carrier for the glass thereon and provided with 
guide shoes engaging a rail. 

Grinding wheels, etc. W. H. Dorman & Co., Ltp., AND H. H. Aston. Brit. 
324,510, March 19, 1930. A grinding wheel, etc., consists of a ring to the inner sur- 
face of which are secured wedge-section abrasive blocks, the blocks being held in posi- 
tion by wedge-shaped retaining blocks secured to the ring by bolts and by pairs of re- 
taining units adjustably held to the ring by bolts. The ends of the blocks project be- 
yond the ring to form the operative face of the wheel, and the blocks may be shaped 
to form a continuous operative face; a flange is provided on the ring for securing the 
wheel to a rotating member. 

Grinding crank pins, etc. CHURCHILL, MACHINE Toor Co., Ltp., AND H. H. As- 
BRIDGE. Brit. 324,583, March 26, 1930. In a grinding machine, particularly for 
grinding a locomotive crankpin wherein the grinding wheel is mounted in a head which 
is rotated by a gear ring to carry the wheel bodily round the work, the grinding spindle 
is mounted in a hollow arm supported in a bracket on a slide and is directly driven by 
an electric motor. 

Severing by grinding. F. H. Rocgrs. Brit. 325,155, April 2, 1930. In a belt- 
driven machine for severing by means of a thin grinding wheel, the circumferential 
speed of the wheel as this wears, is kept within predetermined limits by the provision 
on or near the wheel of marks indicating diameters at which the rotational speed must 
be increased, or by means of a feeler for testing the diameter, the movement of the 
feeler causing a corresponding movement of the driving belt to increase the speed. 

Centerless grinding machines. MAATSCHAPPIJ TOT VERVAARDIGING VAN SNIJJ- 
MACHINES, VOLGENS VAN BERKEL’S PATENT EN VAN ANDERE WERKTUIGEN AND J. 
P. F. Nogst. Brit. 325,171, April 9, 1930. In a machine with grinding wheel and 
regulating wheel the work is supported by an adjustable blade. A long work piece is 
supported on each side of the grinding wheel by horizontal supports and vertical sup- 
ports. Pressure rollers are moved in contact with the work either collectively by levers 
mounted on a hand-operated shaft or individually. 

Grinding grooves in wheels, etc. H. N. SKERRETY. Brit. 325,449, April 9, 1930. 
A device for dressing or grinding the walls of grooves. 

Emery wheels. Luicrt BRUNELLI, GruLIo CARRA, AND FRANCESCO SoFIA. Fr. 
669,965, Feb. 20, 1929. Emery wheels are made by heating to 800 to 1300° a paste 
containing coal residues, emery, corundum, Car borundum, borax, clay, and boiled 
oil. (C.A.) 


Art and Archeology 


China red glazes. F. Wurts. Keramos, 9 [4], 121-26(1930).—The red coloration 
of the copper glaze is due to a colloidal solution of copper in the glaze brought about 
by the action of reducing gases. The firing conditions are more important than the 
composition of the glaze. Methods of firing to obtain the desired red are given as 
follows: (1) The most certain results are obtained by strong reduction from the be- 


1930 ART AND ARCHEOLOGY 405 


gining of red heat to the end of the firing period. If strong smoking occurs it is neces- 
sary to fire clear for a few minutes and then to reduce again, (2) another method is to 
begin reducing before the glaze has softened. The softening point of the glaze is de- 
termined by making up cones of the material and observing their action when they are 
heated under the same schedule as that to be used in firing the glaze. As soon as dull 
red heat is reached artificial smoking is begun. Reduction is strengthened by throw- 
ing in raw dust soaked with tar. This reducing period is followed by a short oxidizing 
period and this cycle is repeated until the softening temperature of the glaze is reached. 
After the glaze is matured the kiln is sealed. (3) Mature the glaze at its proper tem 

perature and follow with a smoking period until the temperature has fallen to the soften- 
ing point of the glaze after which seal the kiln. If lead is used in the glaze it must all 
be fritted, otherwise the glaze will be ‘“‘smoky.’’ Glazes containing BO; are recom- 
mended as they are least inclined to ‘‘smoking.’’ The Cu content should not exceed 
about 3%. Addition of CuO to the raw charge is recommended. SnO, acts as a re- 
ducing catalyzer and gives the red a more intense appearance. It is used up to 5% 

A small quantity of Fe.O; gives blue-violet tint. B.O; in glaze alsc turns the red 
toward a violet. Glazes with high SiO, give beautiful light red colors. Formulas for 
seven Chinese red glazes are given in the text. The following may be of interest. 


(1) Lead free BOs; glaze for cone 03. 


0.25 K,O 2.8 SiO, 2.4% SnO» 
0.40 0.12 ALO; 0.5B0 0.5% 
0.35 CaO 1.5% CuO 

(2) Lead free glaze for cone 4. 

0.25 K,0 2.0% ZnO 
0.50 CaO 0.28 AlO; 2.4 SiO, + 1.5% CuO 
0.25 BaO 

(3) China glaze for cone 4. 
0.15 K,O 4.0 SiO, 3.0% 
0.15 Na,O 0.3 Al,O; 0.5 + 1.8% 
0.20 CaO 1.2% CuO 
0.50 PbO 


F.P.H. 

Renaissance of design in Central Europe. A. S. Leverus. Amer. Mag. Art., 21 
[2j, 65-71 (1930).—Modern design was born in Vienna. Exhibitions bringing forward 
the important artists of all nations were fostered by Vienna Secession, an art society 
of young artists. Special schools teaching art industries were brought into line and 
so set in the great tide of designing for industrial purposes. The Siener Werkstitte 
was founded to bring the applied arts to the attention and interest of the public, giving 
incentive to imaginative quality in design, especially in glass and hand-weaving. De- 
velopment along glass design and glassmaking was due to Josef Hoffman and Kolo 
Moser both of whom spent time in glasswork shops stressing the need of harmony of 
comprehension between the artist and craftsman. The substance employed to make 
crystal pliable is (1) in Venetian glass, soda; (2) in pure crystal glass, lead; (3) in Bo- 
hemian glass, potash. Pure crystal glass is most brilliant, Bohemian hardest, lending 
itself to deep intaglio. Old techniques have been recovered, new ones invented. Old 
“‘muslin”’ glass is dullish on the surface with a texture akin to muslin fabric. Modern 
muslin glass is lighter, more lustrous, and a larger variety of designs are used. Even 


tinting by means of a wash of color before firing is done. ‘‘Bimini’’ glass is made by 
blowing out the figures, etc., close to a kiln fired to a given temperature. Illustrated 
E.B.H. 


Modern pottery art. Gorpon M. Forsytn. Pottery Gaz., 55 [634], 666 (1930).— 
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It was of interest to notice in the Pottery Section of the British Industries Fair that 
the more progressive British pottery manufacturers were not quite so satisfied now 
with some of the old designs of which they were once so proud. This is considered 
a distinctly hopeful sign and it may be inferred from this that, as time goes along, 
they will be still less contented with purely traditional reproductions, however fine 
these may be. Greater encouragement should be given by manufacturers to the 
modern efforts of their own artists. The work of the modernist is much more impor- 
tant than mere landscape work. The best modern art fits in harmoniously with the 
finest contemporary thought. It is wrong to attempt to divide art into the fine arts 
and the industrial arts. Just as much knowledge and skill is required to produce a 
telling example of commercial art as to paint a picture. Good artistic ideas are even 
more important than technique. E.J.V. 
New displays in china and glass wholesale showrooms. ANON. Pottery, Glass, 
and Brass Salesman, 41 [10], 22 (1930).—Duncan & Miller Glass Co. is exhibit- 
ing a Georgian line, the feature of which is a thumbprint optic. Haruta & 
Co. have brought out earthenware in cracked effect in ivory or green, either plain or 
decorated with flowers in bright colors. Frank L. Van Deman & Son have novelties 
in gold-encrusted black glassware. Morgantown Glass Co. has a new popular-priced 
line of black and crystal stemware. Louie Glass Co. offers popular-priced footed tum- 
blers with the bowl in crystal and the foot in black. A. H. Heisey & Co. have a new 
etched pattern named the ‘‘Empress.’’ Mogi, Momonoi & Co. have a larger showing of 
flower vases as well as wall pockets. E.P.R. 
New designs in chinaware. ANON. Pottery, Glass, and Brass Salesman, 41 [9], 17 
(1930).—Liberty Works is offering an ice pail with glass coaster, nickel handles, and 
tongs. Oxford Pottery Co. now has cooking ware and teapots in green, blue, yellow, 
and orchid. Geo. F. Bassett & Co. added to their dinnerware line a charming under- 
glaze print known as the ‘Pink Roger,’’ which is a reproduction of a 1780 English print. 
Bartlett-Collins Co. has brought out a new optic, known as the Scale. It simulates 
closely the scales of a fish. John B. Salterini, Inc., has an assortment of tile-topped 
wrought-iron tables done after the Italian order. Basket Importing Co. has a line of 
china jugs and kitchenware, including refrigerator sets, waffle sets, cereal sets, etc., 
in a variety of shapes and distinctive types of decorative treatments which are mostly 
floral. E.P.R. 
Porcelain exhibition in Paris. ANON. Sprechsaal, 63 [7], 117-18(1930).—De- 
scription of the porcelain exhibition which embraces about 2000 art objects of different 
epochs, beginning from 1675 to 1914. Most of the objects come from museums and 
private collections. M.V.K. 
Glass table decorations. Rosk CumMING. Arts & Dec., 32 [3], 56 (1930).—Plant 
and animal forms in crystal and glass for table decoration are described. Black, silver, 
and all colors are used and the forms are varied. Illustrated. E.B.H. 
Carved glass as decorative material. ANoN. Arch. & Bldg., 62 [2], 64 (19380).— 
As a decorative vehicle, essentially a part of the structure rather than an application, 
carved glass may be used effectively. It is a relatively new decorative material and is 
useful in conjunction with and combined with many other materials. Another use 
of this material is a scenic or pictorial effect as there is ample transmission of light as 
well as decoration. Carved glass is produced in designs to meet architectural and deco- 
‘rative requirements by the Carved Glass Corp., New York City. E.P.R. 
Illustrations of modern Swedish glass. Kosta GLasBRuUK. Studio, 95 [395], 25 
(1930).—Glass designed by Ewald Dahlskog will be shown in this summer’s exposi- 
tion of Swedish arts and industries at Stockholm. E.B.H. 
Notes of the month. ANon. Studio, 95 [395], 55-56 (1930).—Siamese and Cam- 
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bodian sculpture and pottery collected by Quaritch Wales may still be seen at the 
galleries of Ralph Chait in New York. Extremely rare is the group of glazed pot- 
tery figures, the head of a giant, a Siamese product under Chinese influence being shown 
in this article. The original kilns are still to be seen. The Siamese tile, utensils, etc., 
though of stoneware hardness have not endured and are scarce. The Hispano Moresque, 
Persian and Urbino pottery, and Greek and Roman glass in the Mrs. Havemeyer col- 
lection show her interest in crafts as well as fine arts. E.B.H. 
Pottery “finds” at Burslem. H.W. Maxwe... Pottery Gaz., 55 [634], 668 (1930)— 
Reference was made to a number of interesting ‘‘finds’’ which occurred at Burslem 
recently during excavations which were incidental to the laying of the foundations of 
the new George Hotel. Certain pieces of salt-glazed pottery were unearthed, in the 
shape of beer mugs in brown stoneware. These were well potted and bore the mark 
“A.R.,”” which indicated that they were made in the reign of Queen Anne, between 
1702 and 1714. It might well be that these pieces were among the first salt-glazed 


goods that were produced in Staffordshire. E.J.V. 
Banded pottery in Danubian culture. WiLHELM A. JENNY. Mitt. Anthrop. Ges., 
58, 21-103 (1929). A.J.M. 


Clay people long famous—Lady Gregory. ANON. Arts & Dec., 32 (6), 106 (1930).— 
Naive porcelain figures of famous people, such as Napoleon, Gladstone, etc., from Lady 
Gregory's private collection are described. Clear primitive colors are used and the 
attitudes and garbs are typical of their period. E.B.H. 

China decorated with scenic and sporting pictures. DouGcLas Norris. Aris © 
Dec., 32 [6], 64 (1930).—Some pieces were painted free hand and others were decorated 
by filling in a printed outline with colored enamels. Printed china was first used about 
1757. The design was engraved on copper plate, an imprint taken on thin paper, and 
this print transferred to the china body by rubbing it on the back. Color was mixed 
with oil and kept quite warm. E.B.H. 

Comparative study of life forms and their symbols in Indian ceramic design of the 
Southwest. DEBRA KiNG. Design, 31 [11], 201—-14(1930).—Pots and effigy 
jars often bore symbols of their ceremonial or religious use, 1.e., the butterfly on the 
lips of the goddess of flowers and the emblem of fertility as a prayer to the germ god. 
All three types of design developed: realistic, conventionalized, and geometric. The 
pottery of the Mimbres Valley is mostly shaped in unique life forms. The symbolism 
is logical and interesting. Illustrated. E.B.H. 

Mummy mining in Peru. A. Hyatr VerRILL. Art and Archaeology, 29 [4], 171-81 
(1930).—The aboriginal American pottery of Nasca in Peru found in mummy tombs 
holds first place for its beauty and perfection. The pre-Nascan is superior to the Nas 
can. Fragments pieced together form vessels several feet high and often two inches 
thick covered inside and out with intricate colored designs. Pottery llamas form 
hollow vessels with cup-like forms upon the animal's backs as openings. In the Nascan 
area Parakas pottery was found of a type unlike any other known. The decoration 
includes incising, painting in blue, green, and yellow with an effect of oil colors, shaping 
in forms of animals, fruit, etc. Proof of their antiquity, at least 2500 years, was the 
extinct five-toed llamas depicted. Illustrated. E.B.H 

Neolithiccamps. Antiquity, 4, 22-54 (1930).—Specimens of an- 
cient pottery have been found in neolithic hill-forts in Great Britain. The pottery found 
at Knap Hill is rather coarse, gritty, and hand-made and includes at least one round 
bottomed bowl. It is characterized by oblique incised lines on some of the rims and by 
bosses or lugs. In several cases groups of shards were found in association with ‘‘nests”’ 
of flint flakes, cores, and hammer-stones. It is certain that these pieces of pottery 
cannot be of later date than the Bronze Age, and it is quite likely that they are Neolithic. 


. 
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Keiler has found different types of pottery at different depths in the camp at Windmill 
Hill, Avebury. That found at the lowest depth is all round-bottomed. There are 
bowls of thin, hard, smooth, black ware, with thin upright lips and no lugs or shoulders 
of any sort, and no ornamentation. Others possess lugs for handles; some of these 
are plain, while others are found vertically perforated, and ornaments appear as oblique 
parallel scorings on the rims (as at Knap Hill), and various forms of pin-prick decora- 
tion. In other vessels loop-handles occur, but no shoulders or carinations. All these 
varieties of pottery are found exclusively below a sterile layer in which no relics occur. 
Above this sterile layer is found the highly decorated ware of which the West Kennet 
long barrow pottery and the Mortlake bowl are well-known examples. In this type 
the entire exterior surface of the vessel is covered with ornamentation produced by mul- 
tiple impressions of various objects, chiefly the articular ends of the long bones of birds. 
Closely associated with this comes the familiar beaker. The pottery found at Abing- 
don is very similar to that found at Windmill Hill. There is a slight difference in that 
a large proportion of the vessels possess a slight shoulder or carination from 2 to 3 inches 
below the rim, with a slightly hollowed neck and a tendency for the rim to be heavy 
and everted. Perforated lugs and loop handles are common. The differences are 
sufficient to warrant placing the type in a sub-group called the Abingdon type. The 
characteristics of the vessels found at Whitehawk Camp, Brighton, resemble those of 
the Abingdon type except that loop handles and flat bottoms are entirely absent. Ver- 
tically perforated lugs and oblique scorings on the rims are common, together with 
flutings, parallel scorings on the body, finger-nail impressions, and even multiple triangu- 
lar impressions. The majority of the vessels have slight carinations. The pottery 
was not stratified as at Windmill Hill. The pottery from the Trundle, Goodwood, 
resembles the earlier of the Windmill Hill types though perforated lugs, loop handles, 
and carinations are absent and ornament is sparse. Pottery has been found in the 
camp of Peu-Richard near Thénac in Charente Inférieure, France. This possesses an 
ornament resembling a pair of spectacles of which the bridge forms a loop-handle of 
rather low relief. Other pieces are characterized by lugs, perforated knobs, and thumb 
marks. Pottery found at the plateau-camp near Mayen, Germany includes various 
round-bottomed vessels, plain or ornamented with bands of thumb marks. There is 
also a type of plain, round-bottomed vessel called a ‘‘tulip-beaker’’ because it is shaped 
something like the calyx of a flower. Similar objects have been found at Urmitz. The 
two general characteristics of all the ware found thus far are the round bottom and 
the vertically perforated lug. Fragments of cord have heen found inserted through 
the lugs, thus revealing that their purpose was to enable the vessel to be suspended. 
This suggests the reason for the round bottoms. The Windmill Hill class of pottery 
seems to indicate at least two sources of influence: one from Portugal and Brittany, 
and one from Sweden and Norway. Illustrated. A.J.M. 
Red and black pottery. A. Lucas. Jour. Royal Anthropological Inst., 59, 113-29 
(1929).—Nature of the color of pottery with special reference to that of ancient Egypt. 
Illustrated. A.J.M. 
BOOKS, CIRCULARS, AND BULLETINS 


History of Early Chinese Art: Vol. I. Prehistoric and Pre-Han. OsvaLp SiréN. 
Ernest Benn, Ltd., London, 1929. 108 plates. Price £3.13.6.—The Swedish explora- 
tions of Andersson have carried our knowledge of Chinese art back as far as the Fourth 
‘Millenium B.C. The greater quantities of the finds are of pottery and most are housed 
in the Museum at Stockholm. H.H.S. 

Encyclopedia of Technical Chemistry. Vol. IV. (German). Edited by F. ULL- 
MANN. 2nd ed. Urban & Schwarzenburg, Berlin, 1929. Price 48 r.m. This volume 
contains a section on ceramic colors (Farben, Keramische). H.H.S. 
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PATENTS 


Design for plate. Grorce Exuis. U. S. 80,783, March 25, 1930; UrasaBuro 
Tomita. U. S. 80,977, April 15, 1930. 

Design for jar, etc. WaLTER D. TEacusk. U. S. 80,917 and 80,918, April 8, 1930. 

Design for candy dish. Witt, CAMERON McCarTNEvy. U. S. 80,847, April 1, 1930. 

Design for glass bowl. Wut, CAMERON McCarTNEy. U. S. 80,848, April 1, 1930. 

Design for glass shade. GrorGE LORENZE MILLER. U. S. 80,849 and 80,850, 
April 1, 1930. 

Design for bottle. O1sert C. Nosie. U. S. 80,853, April 1, 1930; Grorcr N. 
Mas. U.S. 80,902, April 8, 1930. 

Design for lavatory. JosEPpH R. MayHEw. U. S. 80,903, April 8, 1930. 

Design for bowl. CrorGE SakrerR. U. S. 80,971, April 15, 1930. 

Design for sherbet. GrorGE SAKIER. U. S. 80,972, April 15, 1930. 

Earthenware footwarmers. J. BUCHANAN. Brit. 324,712, March 26, 1930. An 
earthenware bottle, applicable as a footwarmer, is provided with a filling aperture of 
funnel shape, which also serves as a handle. The threaded neck is substantially longer 
than the thickness of the wall. See Brit. 25,301/09. 

Fusing metal particles into glazes and ceramic products. W.DALLENBACH. Swiss. 
124,309, Sept. 15, 1926. The metal particles are first thinly coated with chromium 
or an alloy containing it. (B.C.A.) 


Cement, Lime, and Plaster 


Calculation of raw mix for experimental production of clinker. Haroip H. STEINOUR 
AND HUBERT Woops. Rock Prod., 33 [6], 75-76 (1930).—The authors give a method 
for calculating the batch mixes of experimental clinkers of desired compositions, using 


technical oxides as raw materials. W.W.M. 
Manufacture of Portland cement. C.G. Carter. Chem. and Ind., 49, 11 (1930); 

for abstract see Ceram. Abs., 9 [4], 256 (1930). H.H.S. 
Essays on the historical development of hydraulic mortars. O. Honus.  Stavivo, 

p. 392 (1929). R.B. 
Progress of cement industries. Jar. SimAné. Stavivo, p. 449 (1929). R.B. 


Report of the German Materials Testing Bureau. ANoNn. Tonind.-Zig., 53 [88], 
1563 (1929); Rock Prod., 32 [26], 98-99 (1929).—Special Issue VII (Julius Springer, 
Berlin, 1929) is devoted to recent developments in the field of cement research. Two 
chapters deal with alumina and blast-furnace cement and other chapters deal with 
Portland cement, particularly the influence of additions upon the setting and harden- 
ing properties. W.W.M. 

Effect of pozzuolana and lime admixtures on cement clinker. E. F. FERRARI. 
Ind. del Cemento, 26, 8 (1929); Rock Prod., 33 [5], 88 (1930).—F. reviews the literature 
on the subject and presents from his researches test data obtained with mixtures of 
Portland cement clinker and pozzuolana with or without lime, and of Portland cement 
clinker and slag with or without lime. The article concerns the use of the pozzuolana 
and basic slags available in Italy. W.W.M. 

Mannstaedt system for producing natural cement. ANoN. Baumarkt, 27 (20), 
651-52; Rock Prod., 33 [7], 83 (1930).—The Geseke deposit in Germany yields a natural 
cement which is claimed to be equal to artificial Portland cement. The best material 
for natural cement should contain from 45 to 46% CaO, which corresponds to 76 to 
81% CaCO;; the remainder consists partly of SiO., some Al,O;,and some MgO. The 
Mannstaedt system of operating a modern natural cement plant is illustrated. The 
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combustion air is supplied under pressure at the lower kiln end where it is preheated 
by the burned material. Clinker is discharged continuously and automatically to the 
second crusher, and then stored for some time before passing to the compound mill, 
where it is ground and some gypsum added. ‘The cement is then stored in bulk in closed 
bins. The entire operation is automatic. W.W.M. 
Internationalization of Portland cement standards. Part II. C. R. PLATZMANN. 
Rock Prod., 33 [3|, 60-61 (1930).—P. points to the need of international specifications 
for Portland cement to facilitate the movement of this material between countries. 
He suggests the use of the German definition of Portland cement and states that the 
question of raising the minimum value of the hydraulic modulus from 1.7 to 1.8 to 1.9 
should be settled. In chemical analysis P. thinks 5% magnesia and 2.5% sulphuric 
anhydride should be the maximum allowable, with a limit of 3% on admixtures for 
special purposes. Start of set should be tested with the Vicat needle on a specimen 
40 mm. high and with a weight of 300 g. on the needle, start of set being that point 
when the needle will no longer penetrate the pat. The actual setting period should 
consider only normal setting cements and start not before one hour and terminate not 
after 12 hours. In testing for soundness the 28-day cold water test could be made 
obligatory with either the hot water test or the Le Chatelier tests held as optional. 


For degree of fineness in grinding, P. suggests 22% retained on a 178-mesh screen (mesh 
opening = 0.088 mm.) and 3% retained on a 76-mesh screen (mesh opening = 0.222 


mm.). Tests for tensile and compressive strength should be based on a 1:3 mix and 
standard apparatus should be used for making and testing the specimens. The Stein- 
buck-Schmelzer mortar mixer, the Boehme-Martens hammer apparatus, and the Klebe 
dropping ram are recommended. Specimens made with the dropping ram should give 
20% greater strength than those made with the hammer apparatus. Minimum 
strengths should be as follows: 

Strength, kg./cm.? 


Age (Tensile) (Compressive) 
1 day moist closet plus 6 days under water 18 180 
1 day moist closet plus 27 days under water 30 275 


Standard sand used in making the mortar should pass a screen with 1.35 mm. open- 
ings and be retained on a screen with 0.775 mm. openings. This is similar to the —20- 
mesh +30-mesh Ottawa sand. The amounts of mixing water should be standardized. 
In the hammer method, water should appear between the 90th and the 110th blow. 
If the ram is used the Austrian-Polish-Swiss mortar consistency could be made stand- 
ard. These specifications are for Portland cement only but can be modified to fit blast- 
furnace slag or early high-strength cements. Alumina cements would require quite 
different specifications. W.W.M. 
Committee adopts new specifications for cement. ANON. Rock Prod., 33 {7}, 56 
(1930).—Committee C-1 of the A.S.T.M. has adopted new specifications for high 
early-strength Portland cement. These are the same as the present specifications, 
C 9-26, except that the SO; requirement has been raised from 2.0 to 2.5% and ten- 
sile strength requirements on the average of three standard mortar briquets have been 
changed to a minimum of 275 lbs. per sq. in. at 1 day and 375 lbs. per sq. in. at 3 days, 
with the provision that if the purchaser desires a test at 28 days it will show a higher 
strength than the 3-day test. Sampling, chemical analysis, and physical testing are to 
be carried out according to Standard Specifications C9. The committee proposes 
raising the required strengths given in the present standard specifications for Portland 
cement. A sub-committee is investigating the advisability of limiting the lime content 
in Portland cement by the use of the molecular ratio of lime to silica, alumina, and 
iron. Other changes proposed are of methods and apparatus for testing. W.W.M. 
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Gypsum rock and phosphate as cement retarders. DAHLGREN. Zement, 19 
[2], 28-29 (1930); Rock Prod., 33 [7], 82 (1930).—D. worked with a raw gypsum con- 
taining 92.50% CaSO,, 2H2O and 1.87% CaSO, and with a phosphate gypsum analyzing 
85.64% CaSO,, 2H20, 7.80% CaSO, and 2.20% P:O;. The solubility in water of both 
gypsums is about the same but because of its high water content the phosphate gyp- 
sum was used in air-dried condition. Additions of gypsum varied from 1 to 5% and 
the granulation was kept uniform for each quantity added. The grinding tests show 
that phosphate gypsum retards the period of set more than ordinary gypsum and that 
it is also detrimental to the initial strength after 3 and 7 days, but the strengths increase 
quite well after 7 to 28 days. The content of gypsum amounting to 3% or more gave 
better results than smaller additions of gypsum, however, cements high in lime show 
a decrease in tensile strength as the quantity of gypsum added increases. With a con- 
tent of 1 to 1.5% of gypsum, the cement remains rapid setting. So far as the tests 
indicate, phosphate gypsum can be used as a set retarder. A P.O; content of 0.5 
to 1.0% incorporated by the use of phosphate-bearing raw materials greatly retards 
the period of set of ground clinker. When added as phosphate gypsum the P.O; is 
not as active because only a few tenths of 1% are directly soluble in water and can 
therefore react. By using P.O;-bearing raw materials the period of set is sometimes 
retarded as much as 20 hrs. This is undesirable. The action of the phosphate gypsum 
assures the possibility of retarding the period of set either through itself or in mixture 
with raw gypsum rock. W.W.M. 

Gypsum in cement. NAcKEN. Zement, 18, 47-48(1929); Rock Prod., 33 [5], 88 
(1930).—It was found that the solubilities of both Ca(OH). and gypsum were greater 
in the presence of cement than when alone. It is assumed that a protective colloid 
forms in the case of the hydrate of lime, which increases solubility. The presence of 
the semihydrate and granular size are determinative for the increase in solubility of 
the gypsum. In the case of nongypsum-bearing cement the temperature rises much 
faster than in the gypsum-bearing cement but the curves are of similar shape. If the 
best curves are compared with the water-binding curves, both show a rest period after 
the first prominent rise and then a second reaction which leads to a rise in temperature 
to 90°F, after 15 hrs., in the case of nongypsum-bearing cement. The first reaction 
is very intensive and leads to the formation of large quantities of calcium hydroxide. 
It can be assumed, therefore, that a high lime portion of the cement, chiefly the high- 
lime silicates, is disintegrated vigorously by the water. If this reaction is to be retarded, 
a portion of the water must be withdrawn from the solution so that the work which is 
performed to form calcium hydroxide is constantly greater. The second reaction takes 
place more intensively as the added solution becomes more concentrated which points 
to the colloid-chemical nature of the reaction. When gypsum is added, the influence 
of the SO, ion in the solution and also the influence of the water vapor which arises 
from the gypsum heated in grinding becomes noticeable, and both influences retard 
both reactions. Further research has shown that the hydrogen-ion concentration 
has a part in influencing the reaction. According to Hans Kiihl, the solubility of gyp- 
sum in cement is influenced by the formation of a calcium sulpho-aluminate, and the 
alkalis play a big part in the solution of high-lime silicates. Haegermann explains 
that the first reaction is a dissolving process and the second one a lime-binding process. 

W.W.M 


Gypsum plaster in the ceramic industries. J. E. Wiss, T. P. Camp, Anp R. B. 
Lapoo. Jour. Amer. Ceram. Soc., 13 [5], 287-314 (1930); for abstract see Ceram 
Abs., 9 [3], 208 (1930). 

Influence of hardening temperature on the mrtoar strength of an aluminous cement. 
I. A. F. R. Lunn. Zement, 16, 747-49(1927).—Tensile and compression tests were 
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made on 1:3 mortar cylinders kept at temperatures of 9 to 92° during the first 24 hrs. 
At 25 to 27° compression strength was more slowly attained than at higher or lower 
temperatures while the slowest gain in tensile strength was found at 27 to 37°. No ill 
effect on 7- and 28-day strength was found by a starting temperature of 7 to 9°. Cylin- 
ders cured at 16° for a day gave the highest compression strength at 28 days’ water 
curing. In 19 hrs.’ curing at 52° very high strength was found, though no further 
gain was made in 28 days. Early high-temperature curing reduced the later strengths. 
II. Jbid., 17, 1690-92, 1725-29 (1928).—-A definite reduction in strength is noted 
with increasing temperatures of curing. (C.A.) 
Fixation of lime by constituents of clay in progressive heating of cement raw mixture. 
Hans ANDH. LORENZ. Zement, 18, 604-11 (1929); Chem. Zentr., II, 624 (1929). 
The formation of clinker substances proceeds progressively from those poor to those 
rich in lime; the compound 2CaO - SiO, is chiefly produced at 1000 to 1250°. Sinter- 
ing at 1250° causes vigorous fixation of lime, the calcium silicates and aluminates formed 
intermediately passing into the clinker material. The process of fixation of lime ac- 
cords with the view that alite forms a series of solid solutions between 3CaO - SiO, and 
3CaO-Al,O;3, while celite is regarded as forming a series from 2CaO- Fe,O; and 4CaO- 
Al,Os3 Fe2Os. (B.C.A.) 
Aluminous cements mixed with slag. WALTER MARSCHNER. Tomnind.-Zig., 54 
[12], 197 (1930).—Aluminous cements are prepared by mixing bauxite and limestone, 
fusing the composition, and grinding it into fine powder. The setting begins after 
2 or 3 hrs. and in 4 to 6 hrs. is finished. Resistance to pressure obtained in 2 to 3 days 
is not less and sometimes higher than that of Portland cement. Aluminous cement 
is a quick-hardening cement with a greater initial hardening than Portland cement. 
It also posseses a great resistance to corrosion. M.V.K. 
Canada Cement Co. installs largest rotary kiln. ANon. Pit and Quarry, 19 
[6], 160 (1929).—The largest rotary kiln on the Western Hemisphere, a unit 11 ft. 
3 in. to 10 ft. in diameter, and 365 ft. long, installed at Plant No. 3 of Canada Cement 
Co. Ltd., Hull, P. Q., Canada, was placed in service in 1929. E.P.R. 
Rotary cement kiln. W. GILBERT. Cement and Cement Manufacture; Rock 
Prod., 33 [7], 69 (1930).—G. considers the transmission of heat from hot gases to the 
raw material in the kiln and from the hot clinker to the air passing through the cooler. 
He uses a wet process kiln 200 ft. long, 8.5 to 10 ft. in diameter, sloping 1 ft. in 24 ft., 
and having a speed of 0.85 r.p.m., as a basis for calculations. A fuel ratio of 26.46% 
based on per cent of clinker is considered typical of the performance of such a kiln. 
The advantages of and objections to two types of slurry feed, adjustable orifice with 
constant head, and rotary feed are described and illustrated. G. states that better 
fuel ratios obtained in modern kilns up to 250 ft. long are not due to length of kiln but 
to (1) better recovery of heat from the clinker, (2) reduction of excess air used in burn- 
ing to about 5%, (3) improved mechanics of kiln operation, and (4) larger diameter 
kilns, lessening the tendency for rings to form. Several types of coal feeders are de- 
scribed. W.W.M. 
Effects of particle size of cement on strengths. ANon. Zement, 19 [3], 48-49 
(1930); Rock Prod., 33 [7], 82-83 (1930)—-Hans Kiihl determined in tests that the 
granulation of cements apparently affects the strengths of cements considerably. Graf 
had determined this influence by plotting curves of the volume weight and the com- 
pressive strengths of cement specimens. For mortars of greater strength, the volume 
weight is generally greater. This action is indicated more clearly when using sand of 
mixed granulation in place of the standard sand. The tests indicate that there is justifi- 
cation in certain cases for testing mortars prepared in soft or liquid state and using 
sands of mixed granulation, besides the present standard test for earth damp mortars 
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which are seldom found in concrete construction work; this approximates actual con- 
ditions. W.W.M. 
Raw mix control in cement manufacture. G. W. Jorpan. Rock Prod., 33 [7], 
55-56 (1930).—Raw cement materials were first combined almost entirely according 
to their calcium carbonate content. Later the total carbonate content was used for 
this purpose. Next came the “hydraulic modulus” or — — _ ratio. 
SiO, + + FeO; 
This was modified by using the molecular ratios of the substances in the formula and 
was called the ‘“‘molecular ratio.’’ This formula, to be correct, assumes the lime-silica 
combining ratio to be constant at any given plant. This is seldom true. The chief 
constituents of cement clinker have been determined as 3CaQO-SiO., 2CaO-SiOn, 3CaO0-- 
Al,O;, and 4CaO- Al,O;-Fe.O;, the MgO remaining uncombined. Considering the 
dust formula as a mixture of 3CaO - AleO; and CaO - Fe:O;, the alumina and ferric oxide 
have a definite combining ratio with lime, leaving only the lime-silica ratio variable. 
CaO — (1.65 Al.O; + 0.35 FesO3) 


This is given by the formula SiO —. J. analyzed eight perfect 


cement clinkers and determined their lime-silica indices and silica-flux ratios (sap 
He found a close connection between these two quantities. J. endeavors to show that 
the essential factor in proportioning raw materials is not the calcium carbonate con- 
tent, the total carbonates, the “hydraulic modulus,’’ or the ‘‘molecular ratio,’’ but the 
lime-silica index, and that, all other things being equal, the correct value for this index 
will increase as the silica-flux ratio decreases. Of equal importance to the chemical 
composition in determining the correct lime-silica index are the fineness to which the 
raw materials are ground and the temperature and duration of burning. W.W.M. 
Mixing concrete in a vacuum. ANON. Tonind.-Zig., 54 [8], 131-32(1930).—It is 
well known that during the mixing of cement, gravel, and water, air is introduced and 
pores are formed which influences unfavorably all the properties of concrete beginning 
with the resistance to pressure up to imperviousness to water and solidity. Experi- 
ments showed that the porosity, which ordinarily is about 4 to 6%, can easily be re- 
duced by half. Emperger (Vienna) fills a mixing drum to a certain point with gravel 
and water and the mixture is stirred to remove air. The cement is added in the form 
of a cement milk, not powder, as the latter contains air. M.V.K. 
Experiments in using concrete under ground. WERNER Moritz. Tonind.-Ztg., 54 
[14], 223 (1930).—To lower the injurious influence of chemicals, concrete must be 
covered by clinker or slabs of sandstones, etc., or by asphalt and tar, otherwise the 
use of aluminous cements is recommended. M.V.K. 
Cement colors and their utilization. B. JeRABEK. Stavivo, p. 339 (1929). R.B. 
Preparation and resistance of cement and gypsum plasters in wet copper mines. 
T. E. Smita. Eng. Mining Jour., 129 [5], 248-49 (1930).—Portland cement will not 
set in water containing copper but remains friable and porous. It will not set if mine 
water is used for mixing. S. assumed that the content of sulphates and free acid was 
the cause of failure of cement made with mine water. By adding quicklime, slaked 
lime, or waste carbide, the acid was neutralized and the resistance of the cement in- 
creased though the hardness and strength were not equal to concrete made with pure 
water. Commercial plaster of Paris is chemically inert to mine water and sets rapidly 
when mine water is used for mixing. High early-strength cement owing its quick setting 
properties to the addition of calcium chloride does not set up well if water containing 
copper sulphate is used for mixing but if mixed with pure water it resists the attack of 
copper sulphate waters. Alumina cement acts similarly to high early-strength cement. 
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Stages of gypsum hydration. Gosticn. Tonind.-Ztg., 53 [80], 1425-26 (1929).— 
To improve the production of plaster of Paris, the content of the water of crystalliza- 
tion, at different stages of hydration, should be better known. Plaster of Paris ordi- 
narily prepared corresponds to the semihydrate but in reality is a mixture of semihy- 
drate, over-fired gypsum, under-fired gypsum, and even raw gypsum. An ideal plas- 
ter of Paris is a semihydrate with '/: mol. of hydrate water. It is supposed that 2 
mols. of Ca,SO, combine with one molecule of water of crystallization. The lowest 
temperatures at which this takes place were found to be 107°C (Hoff), and 128°C (Le 
Chatelier). The soluble anhydrate of gypsum which contains no water of crystalliza- 
tion is formed at 93°C and the insoluble anhydrate at 63.5°C. The last part of the 
water of crystallization is liberated at a lower temperature than the first part. The 
raw gypsum holds fast to the water of hydration until a certain stage of dehydration 
is attained, then its power of retention is reduced. The water of hydration can escape 
only when the pressure on the gypsum of the free steam is less than the pressure of the 
liberated steam exerted at the moment of liberation. At 107°C this pressure of libera- 
tion is 970 mm. of mercury for the first 1'/. mol. and at this temperature it begins to 
exceed the pressure of the free steam which is 970 mm. Hoff calls this temperature 
of 107°C the “melting point” of gypsum. The last remaining part of the water of 
hydration (the '/. mol.) requires a pressure of only 588 mm. of mercury, which is the 
pressure of free steam at 93°C. At this temperature the soluble anhydrate is formed. 
For the formation of the insoluble anhydrate a temperature of 63.5°C suffices for at 
this temperature the pressure of the liberated steam amounts only to 175 mm. of mer- 
cury, which corresponds to the steam tension at this temperature. M.V.K. 


BULLETIN 


Use of calcium chloride or sodium chloride as protection for mortar or concrete 
against frost. W.N. Tuomas. Building Res. Rept., No. 14. See also Ceram. Abs., 
9 [5], 335 (1930). H.H.S. 

PATENTS 


Magnesia cement. BINDPHAST PRopucTs, LTp., AND J. A. GREENE. Brit. 324,320, 
March 19, 1930. A composition for the manufacture of molded articles comprises 
ground alabaster, gypsum, marl, marble, granite, etc., saturated with 15 to 25% of a 
solution of 33% strength of preferably equal parts by weight of magnesium chloride 
and calcined magnesite to which a small quantity, e.g., 5% of zinc oxide, alum, or.sodium 
silicate is added. 

Cement from siliceous limestones. ANON. Fr. 630,856; Rock Prod., 33 [7], 83 
(1930).—The carbon dioxide is removed from the limestone by calcining and the requi- 
site amount of water for slaking and quicklime formed is added to the residue. The 
slacked lime and sand are separated by fanning, the former being used for making ce- 
ment, and the sand for silicate brick. W.W.M. 

Cement and phosphoric acid from phosphates. ANON. Fr. 633,828 and 633,885; 
Rock Prod., 33 (7), 83 (1930).—A suspension of finely-ground phosphate rock in water 
is treated with silicon tetrafluoride, whereby a mixture of silica, calcium fluoride, and 
calcium fluosilicate is precipitated leaving a solution of phosphoric acid. The precipi- 
tate is collected, mixed with sand and clay, and heated to redness to regenerate sili- 
. con tetrafluoride for use again; the residual mass is suitable for the manufacture of 
cement. In another patent (Fr. 633,886), decomposition of the phosphate rock is 
effected by agitation with dilute sulphuric acid, and the precipitated calcium sulphate 
is converted into carbonate by treatment with ammonia and carbon dioxide. The 
carbonate is heated with clay and sand for the production of cement. W.W.M. 

Portland cement. ANON. Ger. 457,116; Rock Prod., 33 [7], 84 (1930).—A charge 
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comprising calcium carbonate, crystalline silica, e.g., quartzite and metal oxides in 
quantity such that the product contains not more than 4% of material other than cal- 
cium silicate is calcined, and the product is ground. W.W.M. 
Rotary cement kiln. ANon. Ger. 481,649; Rock Prod., 33 [5], 89 (1930).—Special 
sections are provided for each of the three stages of cement clinkering, i.e., preheating, 
clinkering, and cooling. W.W.M. 


Enamels 


Milling most important operation in enamel preparation. I. Epwarp KETCHEM 
Ceram. Ind., 14 [4], 444-46 (1930).—Each enamel has a fineness test to which it must 
conform before it is removed from the mill. There are many ways of adding borax 
or other ‘‘setting’’ agents to the ground coat but the most reliable method is to add it 
in the mill. The storage vessels, however, must remain at a constant temperature 
for if they are allowed to get very cold, the salts will crystallize out causing uneven 
draining and borax spots. Excessive aging will also ‘‘take out the set’’ when borax 
is added at the mill, although most plants age their enamels the shortest possible time, 
or not at all, so that this should not give trouble. With a mill addition of up to one 
per cent of borax and a maximum aging time of 6 days, no difficulties should be en- 
countered with this process. The proper thickness of enamel to be used on the ware 
is determined by using modification test No. 8 (Report of Enamel Division Committee 
on Standards of the AMERICAN CERAMIC Society, Bull. Amer. Ceram. Soc., 8 [9), 273 
93 (1929)). This test is performed in the following manner: a sheet of either 20 or 22 
gage iron is cut exactly 17 inches square, cleaned, weighed to the nearest one-eighth 
ounce, dipped in the enamel to be tested and reweighed. The correct weight of enamel 
for dipping is arbitrarily placed at 3'/. ounces (a figure predetermined by actual firing 
trial) and the enamel in the tank must come to this weight before being ready for use 
If the enamel is too heavy more water is added and if it is too thin, heavier enamel 
must be added to bring it to the proper weight. The dipping enamel should be tested 
by this method once every 2 hours. Doing this alleviates many firing troubles and 
eliminates the necessity of changing the firing time or temperature for varying thick 
nesses of enamel. F.P.H. 

Preparation of special enamels. ANON. Chim. & Ind., 1929; Emaillewaren-Ind., 
7 [7], 53 (1930).—Plates of pure metal (copper, etc.) which are covered by a thin coat- 
ing of silver, gold, platinum, etc., may be enameled in the usual way, but during the 
fusing of the enamel there may appear places on which the enamel does not adhere to 
the metal. These places are treated by a method of L. Delrive, by which they are 
immersed in different solutions. The coating is removed in this way and the ground 
metal exposed. It may then be oxidized, gold plated, or enameled M.V.K 

Enameling of cast iron, iron, and other metals. ANon. Chim. & Ind., 1929; 
Emaillewaren-Ind., 7 [4], 28 (1930).—The French society, Migeot Fréres and Arnoult 
recommends the use of enamels without lead and zinc for enameling of metals, because 
they are not affected by air. The presence of barium and strontium permits several 
refirings without affecting the permeability. For the preparation the following con- 
stituents are used: boron-hydride, borate, silica, pure alumina, fluorine combinations, 
to which is added a barium salt or a strontium salt, as a nitrate, chloride, or carbonate 
The respective constituents can be changed within certain limits. Transparent, white, 
opaque, and other kinds of enamels are obtained which adhere very well and can be 
colored by the addition of manganese, copper, lead, or cadmium oxides. M.V.K. 

Acid-proof enamels. ANON. Chem. Age [London], No. 25, p. 1 (1930); Emazlle- 
waren-Ind., 7 [8], 61 (1930).—The firm Danto-Rogeat and Co. prepares an enamel 
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of pure silica which is free from metallic oxides. It is insensitive to the action of all boil- 

ing acids except hydrofluoric acid. This enamel is used for quick boilers, reaction 

flasks, tanks, blast pipes, apparatus for distillation, and laboratory apparatus. 
M.V.K. 

Majolica stoves. ANON. Emaillewaren-Ind., 7 [10], 73-75 (1930).—Ways of im- 
proving the durability of enamels on majolica stoves are given. Compositions contain- 
ing lead are to be avoided in the production of majolica enamels as they are not very 
resistant to the carbonic acid in the air. For the green enamels, a combination of red 
iron oxide with cobalt oxide can be used instead of the chromic oxide. To prevent 
the blistering of enamels, materials with a very high fusing temperature should be used. 
There are several methods for enameling stoves: (1) The iron is first covered with 
a ground frit on which the majolica enamel is powdered. This coating is afterward 
fired in a special manner. Such a ground frit has a high melting point and is there- 
fore refractory. (2) The use of a puddle ground or ground coat enamel; this method 
requires a recoating and refiring. (3) The use of a white enamel ground coat with- 
out lead. M.V.K. 

Enameled electric flatirons. ANON. Electrician [London], No. 17, p. 1 (1930); 
Emaillewaren-Ind., 7 [8], 61 (1930).—The General Electric Co., Ltd., is putting elec- 
tric flatirons on the market with tops finished in blue, green, or red enamel. The bot- 
tom and handle are nickeled. Enamel is insensitive to temperature variation and 
eliminates any discoloring which may appear with a negligent use of nickeled flatirons 
and overheating. M.V.K. 

Removing enamels from metallic surfaces. ANON. Chim. & Ind., 1929; Emaille- 
waren-Ind., 7 [8], 61 (1930)—-To remove enamel from metallic surfaces a method of 
H. O. Lang is recommended. The enameled objects are immersed in a melt consist- 
ing principally of an alkaline salt of nitric or nitrous acid. M.V.K. 

Spray gun for enamel plants. ANon. Ceram. Ind., 14 [4], 452 (1930).—One of the 
features of the Thor Vitreous Enamel gun is that it is built with every working part 
enclosed. Valve levers and needle valves are built of wear-proof metals and totally 
enclosed. The nozzle head consists of only three parts, (1) the air nozzle, (2) material 
nozzle, and (3) retainer ring. F.P.H. 

Conducting fumes from enameling stoves. L. H. LeepHam. Mech. World, 87 
[2249], 126 (1930).—-In the heat-treating and enameling department, L. faced the ques- 
tion of disposing of the gaseous fumes. A brick chimney was remote from the enamel- 
ing stoves and it was decided that each stove should discharge into a common: duct 
pipe. The chief feature of the scheme was the provision of hoods at the lower ends 
of flue pipes. The stove pipes enter these hoods, but only partially, so that the heated 
gases cause an influx of air thus promoting combustion and temperature within the 
stove, and additionally insuring removal of obnoxious fumes from the shop. E.P.R. 

Relation of metal cleaning to perfect enameling. Epwarp L. McILHENNYy. Bull. 
Amer. Ceram. Soc., 9 [4], 100-106 (1930); for abstracts see Ceram. Abs., 9 [3], 162 
(1930). 

New plant of General Steel Wares, Ltd. ANon. Ceram. Ind., 14 [4], 432-40 
(1930).—The new enamel plant is located at London, Ontario, in connection with the 
London Foundry Division. The continuous electric enameling furnace in use at this 
plant is of the inclined ‘“‘U’’ type with an air-sealed chamber. Details of the plant 


equipment and operation are given. F.P.H. 
Frit smelted in gas furnaces. J. B. NEALEY. Ceram. Age, 13 [6], 211-13 (1929); 
for abstract see Ceram. Abs., 8 [7], 489 (1929). W.W.M. 


Alloys that resist heat. IJ. T. Hotuanp NeEtson. Jron Age, 125 [8], 578-80 
(1930).—A discussion of corrosion, oxidation, strength at high temperatures, and the 
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role of nickel, chromium, and silicon in heat-resisting alloys is presented. For Part 
I see Ceram. Abs., 9 [5], 365 (1930). See also Ceram. Abs., 9 [3], 165 (1930). E.C.C. 
Phosphoric acid and enameled ware. W.R.ORMANDy. Chem. and Ind., 48, 1229 
(1929).—In the course of a lecture on the recovery of acetone vapors, O. pointed out 
that although the absorption of acetone is more effective when phosphoric acid is used 
than when sulphuric acid is used, the difficulties. encountered in the construction of 
a large-scale plant for phosphoric acid are such as to inhibit its use while our knowledge 
of materials available for plant construction remains as at present. H.H.S. 


PATENTS 


Making enamelware articles. JosepH Foster, Jr. U. S. 1,752,073, March 25, 
1930. Process of manufacturing enamelware pieces having a plain central expanse, 
which comprises stamping a sheet metal blank with a raised marginal ledge and intro- 
ducing a corrective stress in the plane of the sheet by widening the ledge at the middle 
zone, and finally finishing the article. 

Luminous compositions. A. ANDRE. Brit. 325,072, April 2, 1930. A luminous 
enamel comprises an aluminous flux, white clay, e.g., kaolin, and a phosphorescent 
material such as zinc sulphide. Examples of suitable fluxes are given which contain, 
in addition to feldspar, quartz, and borax, some of the following materials: cryolite, 
zine oxide, sodium or potassium carbonate, potassium nitrate, calcined alumina, am- 
monium carbonate. The flux is melted down and, after cooling and solidifying, is pow- 
dered and mixed with the phosphorescent material and white clay. The product is 
made into a paste with water, applied, and baked. When enameling oxidizable metals, 
one or more preliminary coats of a protective substance, preferably one having a cobalt 
base, is applied before applying the enamel. 

Enameling metals. NoRDDEUTSCHE AFFINERIE. Ger. 486,192, Jan. 31, 1928. 
Fused salts, particularly Na antimonate, for use in enameling metals are bleached by 
adding a small quantity of Na.O. to the melt. (C.A.) 

Enameling iron and steel. ALEx Napouny. Ger. 486,458, April 1, 1928. De- 
tachment of the enamel after firing is avoided by treating the metal with HS before, 


during, or after pickling. (C.A.) 


Glass 


Gases in glass. H. SALMANG AND A. BECKER. Rev. delge ind. verriéres, 1, 9-11 
(1930); for abstract see Ceram. Abs., 9 [4], 267 (1930). A.J.M. 
Thermal expansion of Jena glass 16 III. W. H. Kegsom anp A. Bri. Proc. 
Acad. Sci. Amsterdam, 32, 1164-66 (1929).—The coefficients of linear and cubic expan- 
sion of Jena glass 16 III were measured at temperatures of liquid O, H, ethylene, and 
100°. (C.A.) 
Composition and hydrolytic stability of molded glass. C. A. BECKER AND C 
KraFr. Chem. Zentr., I, 3024-25 (1929); for abstract see Ceram. Abs., 8 [7], 495 
(1929). (B.C.A.) 
Refraction of glasses as a constitutive property. Oscar Knapp. Sprechsaal, 63 
[4], 61-64 (1930).—The molecular refraction of vitreous silicate salts is in an additive 
relationship with the atomic refraction of the atoms of sodium, silicon, and oxygen 
by which the first can be calculated from the last. The calculated values and those 
found by experiment agree fairly well. The differences in composition of the radical 
SiO, also produce constant differences in the values of the molecular refraction. The 
vitreous polysilicates form homologous series similar to the homologous series of organic 


compounds. The law of mixtures agrees well in the calculation of the specific refrac- 
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tive power of glasses with the values found by experiment when the values of the vitreous 
silicates or polysilicate salts and the uncombined silicic acid (eventually present) are 
accepted as components of glass solutions. The optical constants, 1.e., the refractive 
index, the average dispersion, and Abbé's v-value can be additively calculated with the 
single constants of silicates in which an exactness of 1% will be reached. The con- 
formity of the values experimentally found and values calculated from the single con- 
stants of the highest silicates serves as additional proof of the fact that the real ingredi- 
ents of glass solutions are the highest silicates and the uncombined silicic acid which 
remains after the formation of salts. M.V.K. 
Index of refraction vs. composition of soda-lime glasses. ANoNn. Bur. Stand., 
Tech. News Bull., No. 155, p. 26 (1930).—In connection with the Bureau's work on opti- 
cal glass, it seems desirable to determine, if possible, numerical relations between the 
chemical composition of glasses and their refractive index which would cover a larger 
field than those previously investigated. A series of ‘‘pure’’ glasses ranging in compo- 
sition from about 50% each of silica and soda to 80% silica and 20% soda were made. 
Also similar glasses were made in which from 3 to 15% lime was substituted for soda. 
The refractive indices of these glasses were measured by an immersion method and 
were also carefully analyzed. A study of the data led to the conclusion that the index 
of refraction of soda-silica and soda-lime-silica glasses in the range between the ordi- 


nary commercial glasses and the exceedingly soft glasses can be computed from three 
given equations. Using these equations the index of 33 of the 35 glasses can be com- 
puted to more than 0.001. R.A.H. 


Variation of refractive index of glass at high temperatures. A.I.STozarov. Trans. 
Opt. Inst. Leningrad, 4, Part 39 (1928); Jour. Soc. Glass Tech., 12A, 381-84 (1928). 
If a piece of glass is held at any temperature in the critical range, its np) approaches 
a value which corresponds to the equilibrium state of the glass. The m, of glass in a 
state of equilibrium was investigated for 6 types of optical glass. In all cases the re- 
lationship between the , of glass in a state of equilibrium and its temperature was 
a straight line. The rate of variation of A, the difference between the equilibrium 


value and the actual value of the 1p is expressed by (1) dA/dt = —aA; (2) dA/dt = 
A A*. The coefficients a and A depend on the temperature according to the equations: 
log a = —/1 + k@; and log A = —L + K@, in which k, K, 1, and L depend only on 


the type of glass. Experiment shows that equations (1) and (2) give almost equally 
accurate results; it was possible to obtain trustworthy data for A only in the range 
10-4 to 10-*. Adams and Williamson recommended that pieces of glass of different 
sizes be annealed at different temperatures so that the larger the size the lower must 
be the temperature to which it should be heated and the longer the time at which it 
must be maintained. This, however, would produce a difference in nm, between sep- 
arate pieces, which can attain in some cases three units in the third decimal place. This 
difference is too great to be permitted in optical glass; therefore, for this glass, all pieces 
must be annealed at the same temperature. (C.A.) 
Loss of ultra-violet transparency in glasses. S. ENGuisH. Nature, 125, 85-86 
(1930).—Experiments supporting Wood and Leathwood’s observation (see Ceram. 
Abs., 9 [2], 91 (1930)) that all glasses are not equally susceptible to loss of ultra-violet 
transparency are described, together with tests which disagree with the view that 
natural solarization is complete in a few days. Loss of transparency can proceed up 


to a period of six months. (B.C.A.) 
Crystalline products in a baryta glass. P. NIcOLARDOT AND P. GAUBERT. Bull. 
Soc. Frang. Min., 50, 333-38 (1928); Chem. Zentr., II, 1196 (1929).—The composi- 
tion and appearance of readily fusible, crystalline spheroliths in an optical baryta glass 
are recorded. (B.C.A.) 
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Results obtained through use of borax in manufacture of tank glasses. D. D. 
Scuurtz. Jour. Amer. Ceram. Soc., 13 [5], 341-45 (1930); for abstract see Ceram. 
Abs., 9 [3], 168 (1930). 

Effect of boric oxide on rate of melting and on some physical properties of colorless, 
bottle glasses. V. DimsiesBy, W. E. S. TURNER, AND F. Winks. Sprechsaal, 63 [9], 
159 (1930); for abstract see Ceram. Abs., 9 [5], 337 (1930). M.V.K. 

Overlaying enamel on glass. M.A. BEsBoropov. Sprechsaal, 63 [5), 80-83; [6], 
102-105 (1930).—By enamels is meant, generally, glasses with turbidity agents sus- 
pended in them. An alkali-lead-silica glass was used as a base, As,O;, as turbidity 
agent, and cobalt oxide for coloring. A small quantity of boric acid-anhydride was 
added to facilitate fusing. The composition of the initial enamel can be expressed by 
the following molecular formula: 10C00-0.75- 
Na,0-0.50K20. The enamel was fused onto glass and its durability tested. Other 
factors besides the fusibility had to be taken into consideration: opacity, intensity of 
color, melting temperature, clearness of contours of the enamel strips on the glass, 
etc. For every composition of enamel the constants were calculated; i.¢., tensile 
strength, coefficients of elasticity, elasticity number (ratio of cross-contraction to the 
longitudinal extension), and coefficients of expansion. The empiric temperature of 
softening was determined and the curve of thermal expansion from room temperature 
up to the temperature of softening, photographed. The composition of the enamel 
was varied by changing only one of the components. Only in few cases was the com- 
position of enamels varied by a change of 2 components. In this way a series of 24 
enamels was obtained. A description of the tests is given. The results obtained by 
these tests showed the following points: (1) The agreement of the coefficients of ex- 
pansion (calculated on the basis of the constants of Winkelmann and Schott) of two 
glasses fused together cannot guarantee the durability of the fusion. (2) Agreement 
in expansion below the critical zone cannot alone guarantee the durability of the fusion. 
(3) The durability of the fusion depends on the quantity and stereo structure of the 
substances to be fused. (4) With substances whose coefficients of expansion (K;) 
are the same below the critical zone, the durability of the fusion depends on the dif- 
ference in coefficients of expansion (K.) above the critical zone, the elastic modulus, 
and the resistance to expansion. (5) For substances with similar elastic moduli the 
durability of the fusion is higher for those glasses in which the deviation of the expan- 
sion coefficients K, and Kz is smaller. (6) The fusibility of glasses rises (a) with the 
increase of the elastic modulus and (b) of the resistance to expansion, and (7) with the 
decrease (a) of the coefficients of Poisson, (b) of the differences between the coefficients 


K,, and (c) the differences between the coefficients Ko. M.V.K. 
Testing glasses for chemical resistance. L. SprinGeR. Chem. Zentr., 1, 3027-28 
(1929); for abstract see Ceram. Abs., 8 [7], 495 (1929). (B.C.A.) 


Composition of window glass used in mechanical processes of manufacture. MAv- 
RICE Scony. Rev. belge ind. verri2res, 1, 2-4 (1930).—S. discusses the relations between 
devitrification and composition. A proper balance of the lime and silica percentages 
must be obtained by increasing the soda content, but this, in turn, causes a decrease 
in the resistance to chemical attack. According to S. the solution lies in the substi- 
tution of magnesia for part of the lime. Alumina is also used to prevent devitrification 
The mechanism of chemical attack on glass is explained. A.J.M 

Flow of glass in tanks. A. Moorsneap. Glass Ind., 11 [4], 81 (1930); Pottery 
Gaz., 55 [634], 653 (1930).—Full-seale experiments recently carried out at the Charl- 
ton Works of the United Glass Bottle Mgrs., Ltd., with a tank having a capacity of 
125 T. of glass, and also with small revolving pots into which glass is fed from tank 
and from which the automatic bottle-making machines draw their supply of glass 
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are described. The experiments provided a means of locating any portions of the tanks 
in which the glass remained stagnant and also gave valuable indications of the direc- 
tions of flow within the tanks. E.J.V. 
Currents of glass and the temperature ranges. ANON. Rev. belge ind. verriéres, 1, 
7 (1930).—Sketches show the direction of travel of the fined and unfined glass when 
the temperature gradient from back to front of the tank is correct and when it is in- 
correct. A.J.M. 
Annealing furnace cooled by double auxiliary. R.E. Cox. Jron Age, 124 [20], 
1311-12 (1929); reviewed in Trans. Amer. Soc. Steel Treating, 17 [2], 310 (1930). 
Description of electric annealing furnace having variable but controllable heating and 
cooling cycles; air is circulated in built-in pipes; further cooling by air blast through 
chamber. E.P.R. 
Economies of firing stained glass electrically. P.N.Rucc. Elec. World, 94, 377-78 
(1929).—A 15-kw. 220-v. box type electric furnace permits firing of 1.9 sq. ft. (0.177 
sq. m.) of glass per kw. hr. with improved quality and a minimum of rejects. The 
hearth area is 12 in. by 24 in. (0.305 m. by 0.61 m.) and a door opening of 11 in. (0.2! 
m.). The maximum temperature used is 649° for this work. A second chamber at one 
side of the kiln preheats the glass to about 315° before charging into the kiln. Annealing 
is done in an adjoining cooling chamber, which is equipped with ten 500-kw. strip heaters 
operating on 220 v. Five of these strip heaters are in the preheating section and 5 in 
the cooling section. Five snap switches afford easy adjustment of chamber tempera- 
tures. (C.A.) 

Defects in glass: stones. ANON. Rev. belge. ind. verriéres, 1, 8-9 (1930).—This 
article is based on Peddle’s ‘‘Defects in Glass’’ and discusses refractory stones, batch 
stones, crown drops, and devitrification stones. A.J.M. 

Action of dust from batch on checker brick of glass-furnace regenerators. D. S. 
BELIANKIN AND M. A. BEsBoropov. Jour. Amer. Ceram. Soc., 13 [5], 346-53 (1930); 
for abstract see Ceram. Abs., 9 [3], 169 (1930). 

Abrasives for glass. F.W. Preston. Glass Ind., 11 [4], 78-79 (1930).—The glass 
industry uses considerable quantities of abrasives, sand, silicon carbide, aluminous 
abrasives including emery, garnet, and others, not excepting diamonds. Rouge (ferric 
oxide) may be included in this category. Two fundamental types of abrasion ought 
to be considered as a theoretical foundation on which to establish general principles. 
Actual abrasives may approximate quite closely to one or the other of these but in gen- 
eral will lie somewhere between the two. The two theoretical types would be abrasion 
with perfectly blunt (spherical) abrasives and abrasion with perfectly sharp abrasives. 
The laws governing the connection between the rate of abrasion with the pressure used, 
the speed of travel, the size of abrasive, the amount of abrasive used, etc., are quite 
different for the two types, making the experimental investigation of the subject quite 
difficult. It is not easy to control the sharpness of the abrasive over any great range 
of sizes and since the abrasive breaks down, both its size and its sharpness pass from 
control. The use of spherical abrasives is exemplified in the cutting of granite with 
chilled shot. The polishing of glass with rouge seems also, to judge by the microscopic 
evidence of the worked surface, to be a case of grinding with spherical abrasives. Most 
natural sands are so blunt as to be, in effect, spherical abrasives. When fed to a glass 
grinding machine the grains possess zero cutting power at the pressures used. Grains 
of sand are so fragile, however, that they crush down into smaller, but sharper frag- 
ments and these fragments possess very appreciable cutting power. As the fragments 
are ground still smaller their cutting power falls off. Two difficulties encountered 
with sands are that they are not of uniform size, and the rapidity with which the sand 
crushes down. The optical and spectacle industries, which at one time used sand in 
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some quantity, seem to have changed over completely to artificial abrasives. There 
is no evidence that such a development is in sight for the plate glass industry, where 
on account of the cost, attempts are continually being made to eliminate even the natural 
abrasives other than sand (the emery or garnet) which are commonly used to finish 
the smoothing. Artificial abrasives are available that produce a better smooth in less 
time and with a less weight of abrasive used than any of the natural materials, but 
their cost is somewhat higher. The structure of a ground glass surface is very com- 
plex, and cannot be made out by ordinary microscopic examination. The fissures 
made by the crushing process, which grinding really is, extend considerably below the 
surface proper. In order to produce a perfect surface by the subsequent polishing, 
it is therefore necessary to do what would appear to be a quite excessive amount of 
polishing. If a process of grinding could be devised that would not shatter the under 
lying layers, an immense saving in the polishing operation could be effected. It is 
noteworthy that the processes of abrading glass, both the grinding and polishing, have 
undergone no visible improvement in the last hundred years. The scale of operations 
is greater, the facilities for mechanical handling of both wares and abrasives have im- 
proved, but the process itself uses the same materials in the same way. E.J.V. 
States consider legislation requiring use of safety glass in motor vehicles. ANON. 
Amer. Glass Rev., 49 [27], 32 (1930).—In addition to New York two more states, Mass. 
and Del., are now considering legislation requiring the use of shatter-proof glass in the 
doors, windows, and partitions of motor vehicles engaged in the public transportation 
of passengers. E.P.R. 
Manufacture of glass for electrical incandescent lamps. I. JosEr TISCHER. 
Sprechsaal, 61, 788-90 (1928); II. Jbid., 62, 413-16 (1929).—Through vaporization 
and reduction during the melting process, corrections in composition are necessary 
either by a second melting or by applying a correction for the loss in the original melt. 
Chemical analysis is therefore essential. The quantitative analysis procedure for a 
Ba-Pb glass is completely described. The determination of the oxides SiO,, PbO, 


BaO, Al.O;, Fe,O;, and Na,O is considered. (C.A.) 
Manufacture and standardization of eye-protective glasses (for welding operations). 
W.M. Hampton. Welding Jour., 26 [314], 342-48 (1929). (C.A.) 


Glass for neon lights. JoskpH H. O’Nem. Glass Ind., 11 [4], 86-87 (1930).— 
The importance of glass and gas in the production of the new neon lights for advertis- 
ing displays is pointed out. In the glass blowing departments of the neon factories 
ordinary illuminating gas has been found most economical and efficient. The average 
glass rooms utilize an assortment of burner types, cannon fire, fish tail burners, ribbon 
burners, cross fires, and hand torches. It is found that the annealing process is best 
performed by soft gas flames. Glass strain is prevented by not allowing the tubes 
to cool too rapidly. Illustrated. E.J.V. 

Outline of history, development, and methods employed in manufacture of lami- 
nated glass. W. R. Lytrieton. Jour. Soc. Glass Tech., 13 [49], 85-96 (1929).— 
Glass of this character was first made in 1905 by Woods but his material was not mar- 
keted to any extent. About 1910 a Frenchman, Benedictus, carried on experiments for 
about three years, enabling him to manufacture laminated glass. Operations were 
started in America about this time. Manufacture began in England in 1913, but no 
real progress was made till 1914. Triplex glass is now made in England, America, 
France, and Germany, with one plant operating in Czechoslovakia. Cleaned glass is 
coated with gelatin, dried, varnished with cellulose dried in warm air, and cut to size. 
Two prepared glass sheets and one of cellulose are immersed in alcohol and then as- 
sembled. Pressure is applied in a heated hydraulic press for 7 to 8 minutes, first at 
the center of the sheet and then gradually to the edges to drive out air and excess liquid. 
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Edges are protected against moisture by the use of pitch, bitumen, cellulose, shellac, 
or some suitable paint. In the plants elaborate systems of conveyers have been de- 
vised and machines have taken the place of hand labor wherever possible. G.R.S. 
Plants of the Harding Glass Company. ANon. Ceram. Ind., 14 [4], 424-29 
(1930).—-The H. company is at present operating eight Fourcault machines. The 
first plant of the Harding Glass Co. was put in operation in December, 1917, and win- 
dow glass was manufactured by hand. In the spring of 1920 a second hand-process 
plant was added and both plants operated periodically until 1924. In ]924, in the 
No. 1 plant, the pot method of cylinder operation was installed and this method used 
until 1928, when the Fourcault process was introduced in the No. 1 plant. At the 
same time the pot method of cylinder operation was installed in the No. 2 plant so 
that at the present time one plant is equipped for the Fourcault process and one for the 
cylinder process. Detail of the plant equipment and operation is given. F.P.H. 
Pioneer in Belgian glassmaking: Oppermann. ANON. Rev. belge ind. verriéres, 1, 
5-6 (1930). AJ.M. 
Modernizing Silesian glass works. ANoN. Pottery Gaz., 55 [634], 661 (1930); 
reprinted from Glashiitte——-Glass works which, in the course of last year, stopped, or 
partly stopped production, have re-opened, after substantial renewals and improve- 
ments. The production of glass of all kinds will be improved and machine blowing 
will be employed. The exportation of Silesian glass goods will receive special atten- 
tion. E.J.V. 
Machinery for Russian glass works. ANON. Pottery Gaz., 55 [634], 583 (1930).— 
Ten new Fourcault machines, of which eight were made in Russia and two in Belgium, 
have been started in the Gussievsky glass factory. -On test the ‘‘Russian-made ma- 
chines have been shown to be equal to the Belgian.’” The new machines will produce 
10,000 T. of window glass per year without any increase in staff. B.3.¥. 
Quality of Russian glass. ANON. Allgemeine Glas- Keram.-Ind.; Pottery Gaz., 55 
[634], 658 (1930).—The poor quality of Soviet Russian products reached its nadir in 
1928-29, and markedly so in the glass industry. The transparency of glass has been 
defective in many cases. Blisters have been common in lamp glass, which was unevenly 
cut. 
Production of polished plate glass. P.A.HuGues. Glass Ind., 11 [4], 97 (1930).— 
The U. S. production of polished plate glass for the month of February, 1930, was 9,804,- 
464 sq. ft. as compared with 10,017,909 sq. ft. produced in January, 1930 and 11,289,396 
sq. ft. produced in February, 1929. E.J.V. 
Plate glass manufacture by continuous process. C. W. Avery. Glass Ind., 11 
[4], 75-78 (1930); reprinted from Trans. Amer. Soc. Mech. Eng., 51 [19], 57-60 (1929); 
see also Ceram. Abs., 9 [3], 172 (1930). B.J.¥. 


BOOK 


Course in Glassmaking (Cours de verrerie). Emimio Damour. Published by 
Beranger, Paris and Liége. Reviewed in Rev. belge ind. verriéres, 1, 21 (1930); see 
Ceram. Abs., 8 [12], 877 (1929). ; A.J.M. 


PATENTS 


Glass-handling apparatus. Witi1am Owen. U. S. 1,751,712, March 25, 1930. 
In apparatus for handling sheets of glass, an endless carrier having a horizontal flight 
provided with means for supporting the lower edges of a series of upright glass sheets, 
an endless supporting cable having a horizontal flight extending longitudinally of the 
line of travel of the sheets above the lower edge thereof and engaging the faces of the 
sheets, and means for driving the carrier and the cable. 
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Melting glass, etc. Rospert L. Frinx. U. S. 1,751,987, March 25, 1930. (1) The 
method of making molten glass-like material which includes subjecting constituent 
material to a melting temperature while maintaining it in a relatively thin and spread 
out condition, collecting the melted material in a pool, and controlling the temperature 
of the molten material in the pool by regulating the rate of heat dissipation. (2) Ap- 
paratus for making molten glass-like material including a relatively shallow refractory 
support adapted to receive constituent material, means for melting material on the 
support, and a receiver for the molten glass, the support and the receiver lying in a 
furnace enclosure, the support being mounted on a supporting carriage so as to be bodily 
removable therefrom, the support being made of a material adapted to withstand sud- 
den temperature changes. (3) Apparatus for making molten glass-like material in- 
cluding a refractory support with a portion adapted to receive constituent materials 
and another inclined portion over which the material may pass while in process of melt- 
ing, the last-mentioned portion being inclined and of a substantially continuous char- 
acter, the last-mentioned portion being made up of blocks in over-lapping relationship, 
different blocks having their faces inclined in different amounts. 

Making flat bottles. CHarLEs B. Garwoop. U. S. 1,752,481, April 1, 1930. The 
herein described method of producing glass bottles having flat faces free from specks 
and liver spots which includes the steps of rotating a partially blown gather within 
a trough-shaped marver to impart a substantially cylindrical form to the gather, there- 
after impressing opposed portions of the gather upon carbon surfaces to produce flat 
faces, and subsequently placing the flattened partially blown gather in a mold with 
the flat faces out of contact with the mold. 

Cutting laminated glass. PrTER A. McCu.ioucH. U. S. 1,752,567, April 1, 
1930. The method of cutting sized pieces from laminated glass formed from a plurality 
of layers of glass having a flexible binder interposed between adjacent surfaces, com- 
prising forming scored lines of weakness on the outer surface of a sheet of the glass, 
cooling the glass to render the binder brittle, and while cooled breaking the glass along 
the lines of weakness. 

Drawing sheet glass. Howarp L. Hausacu. U. S. 1,753,291, April 8, 1930. The 
combination with a drawing tank communicating at one end with a melting tank and 
a machine for drawing a glass sheet continuously from the drawing tank with the plane 
of the sheet transverse to the drawing tank, of a draw bar extending transversely of 
the bath beneath the sheet with a longitudinal vertical slot therethrough, the bar hav- 
ing its top surface inclined upwardly from the side of the bar remote from the melting 
tank to its other side. 

Glass-fabricating mechanism. Everett O. Hm.er. U. S. 1,753,655, April 8, 
1930. The combination with a partible mold for glassware, take-out mechanism and 
a receiver upon which the take-out mechanism deposits the ware, of means for properly 
positioning the ware with respect to the mold after it has been opened and before the 
ware is grasped by the take-out mechanism. 

Drawing sheet glass. JoHN L. Drake. U. S. 1,753,743, April 8, 1930. In sheet 
glass apparatus, rotatable means for cutting the edges from a moving sheet as it is being 
deflected from one plane to another, means for deflecting the cut edges out of the path 
followed by the sheet, means for adjusting the rotatable cutting means transversely 
of the sheet, and means for adjusting the deflecting means to correspond with the ad- 
justments of the cutting means. 

Laminated glass. FRANK Fraser. U. S. 1,753,744, April 8, 1930. As a new 
article of manufacture, a sheet of laminated glass comprising two sheets of glass, each 
having a vegetable oil skin thereon, and a sheet of non-brittle material interposed there- 
between and united thereto. 


7 
¥ 
4 


424 CERAMIC ABSTRACTS VoL. 9 


Sheet glass edge-forming means. MAmBourc. U. S. 1,753,749, April 8, 
1930. In sheet glass apparatus, a receptacle containing a mass of molten glass, means 
for drawing a sheet therefrom, a stationary guide member arranged at each edge of the 
sheet, and a rotatable member in horizontal alignment with a portion of each guide 
member and coéperating therewith to assist in advancing glass through the 
guides. 

Sheet glass apparatus. MIkk Zaporozny. U. S. 1,753,766, April 8, 1930. In 
sheet glass apparatus, a receptacle containing a mass of molten glass, means for draw- 
ing a sheet therefrom, and a lip tile arranged on each side of the sheet, each lip tile com- 
prising a body portion suspended over the molten glass and being supported at one end, 
a downwardly extending lip portion carried by the opposite end of the body, and a 
second downwardly extending lip portion arranged between the ends of the body por- 
tion, the lip portions creating a chamber for trapping and localizing heat adjacent the 
surface of the molten glass. 

Forming sheet glass. James C. Biarr. U. S. 1,753,768, April 8, 1930. In ap- 
paratus for producing sheet glass, sheet-forming means for catching a stream of molten 
glass, distributing the glass into sheet form, and suspending a vertically hanging por- 
tion of the sheet, a housing for the molten stream, and a housing for the sheet-forming 
means, the two housings having telescopic connection with one another, and means 
for adjusting the latter housing and the sheet-forming means vertically as a unit. 

Producing sheet glass. ENocu T. FERNGREN. U. S. 1,753,779, April 8, 1930. 
The process of producing sheet glass, consisting in pressing a quantity of glass into 
sheet form, then placing the sheet in a vertical plane, and simultaneously moving a 
fire-polishing means and a cooling means in proximity thereto. 

Colored heat-resisting glass. Wu1iam C. Taytor. U. S. 1,754,065, April 8, 
1930. A colored heat-resisting glass of low coefficient of expansion of not more than 
0.000005 and having high silica contents and containing lithia and boric oxide, and a 
usual coloring oxide which in a basic glass would produce approximately the color it 
produces in the heat-resisting glass. 

Machine for cutting glass cane ortubes. Cart A. BROWN AND ANDREAS C. NIELSEN. 
U.S. 1,754,143 April 8, 1930. In an apparatus for subdividing lengths of glass cane or 
tubing, the combination of a series of aligned chucks for supporting a length of cane 
or tubing, a scoring means, a breaking means, and means for causing a movement of 
the chucks to bring the length successively into engagement with the scoring and break- 
ing means. 

Colored heat-resisting glass. Wu.tam C. Taytor. U. S. 1,754,182, April 8, 
1930. A heat-resisting green glass which shows high transmission of green light and 
generally good absorption of other parts of the spectrum, and which glass contains 
boric oxide and lithia, the ratio of boric oxide to total alkali being less than two to one 
and which also contains a usual coloring oxide or oxides producing in the heat-resisting 
glass approximately the color which it produces in a basic glass. 

Annealing glassware. THOMAS WARDLEY AND Haroip V. E. M. Renn. U. S. 
1,754,193, April 8, 1930. A leer for annealing glassware comprising a tunnel, a flue 
associated with the tunnel, means for passing a temperature controlling medium through 
the flue, and means for varying the cross-sectional area of the flue along a portion of 
its length including an inclined plate constituting a portion of one wall of the flue. 

Drawing sheet glass. Joun A. Watt. U. S. 1,754,844, April 15, 1930. The com- 
bination with a machine for drawing a glass sheet continuously from a bath of molten 
glass, of a draw bar of refractory material submerged in the glass beneath the line of 
generation of the sheet and extending entirely across the bath with humps or shoulders 
located directly beneath the outer portions of the sheet a short distance inward from the 
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extreme outer edges thereof, the humps approaching nearer to the surface of the bath 
than do the portions of the bar lying on both sides of the projections. 

Making composite glass. JoHn H. Fox anp WiLLiAM OweEN. U. S. 1,754,853, 
April 15, 1930. Apparatus for applying pressure to a plurality of sets of glass sheets 
with interposed layers of reénforcing material comprising a carrier mounted for move- 
ment, a plurality of presses mounted on the carrier and each consisting of a base in 
fixed position on the carrier, and a presser head and power means therefor mounted 
on the carrier for movement transversely of the base, so that in one position the head 
lies over the base and in another position it lies to one side of the base. 

Continuous glassmelting pot. Epwin E. Suicx. U. S. 1,754,912, April 15, 1930. 
A pot furnace for melting glass having a long relatively narrow combustion chamber, 
a long relatively narrow melting pot within the combustion chamber having upwardly 
and outwardly opening charging and working openings, a gaseous fuel burner opening 
into one end of the furnace, and an offtake flue near the other end of the furnace and 
between the charging and working openings, the arrangement being such that the prod- 
ucts of combustion pass from the burner over the length of the melting pot from the 
burner to the offtake flue. 

Grinding and/or polishing glass. FREDERIC BARNES WALDRON. U. S. 1,755,140, 
April 15, 1930. In apparatus for grinding or polishing plates or sheets of glass, the 
combination with a series of traveling tables on which the glass is laid and a series of 
grinding or polishing disks beneath which the tables are adapted to move continuously, 
of a roll of clean cloth located at the commencing end of the operative course of the 
tables, a rotatable mandrel within the roll, and means adapted to unwind the cloth 
from the roll at the speed of travel of the tables. 

Gathering glass. BuLLMAN MacsHINE Co., Lrp. Brit. 325,167, April 2, 1930. 
Relates to a rotary glass-blowing machine of the kind in which charges of molten giass 
are sucked into the parison molds from a nonrotating forehearth, and a skimmer pre- 
cedes each parison mold to clear the surface of the glass before a charge is drawn into 
the mold. According to the invention, a guide member controls the movement of 
each skimmer in such a manner that the skimmer assumes different vertical positions 
during its passage through the forehearth. Means are also provided for enabling the 
skimmer to push surface glass out of the forehearth into the furnace. 

Glass manufacture. NAAMLOOZE VENNOOTSCHAP MIJ. TOT BEHEER EN EXPLOIT. 
VAN OcTROOIEN. Brit. 325,185, April 9, 1930. Relates to the method of making 
plate glass in which plates are formed intermittently in a rolling apparatus and are 
carried through a leer by means of conveyer rollers. According to the invention, the 
plates, as they leave the machine, are received on a table which is movable horizontally 
in a plane above the feed rollers of the leer. The plates leave the rolling apparatus 
at a higher speed than that at which they travel through the leer, and the table rollers 
are driven at a peripheral speed which is higher than that of the leer rollers and either 
equal to, or somewhat less than, the peripheral speed of the forming rollers. In the 
first case, the table is moved backward, when delivering a plate to the leer rollers, 
at a speed equal to the difference between the speed of its rollers and that of the leer 
rollers. In the second case, the table is first moved forward when receiving a plate 
and then backward when delivering the plate to the leer rollers. Endless bands may 
be used instead of rollers for the table and the leer. 

Glass furnaces. W.A. Morvon. Brit. 325,238, April 9, 1930. In a tank furnace 
for melting glass, of the kind in which the feeding of the raw materials and the delivery 
of the molten glass are effected at opposite ends of the furnace, the hearth is formed 
to accelerate the flow of glass toward the delivery end, and the burners are arranged 
to discharge in a direction opposed to the direction of flow of the glass. The waste 
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gases pass to a multitubular regenerator, the air heating passages of which are divided 
by partitions into six independently controlled sections connected, respectively, to the 
six burners. 

Compound transparent sheets. E. W. WEtsH. Brit. 325,379, April 9, 1930. A 
splinterless glass is made by applying to each side of a sheet of glass, two layers of liquid 
colloidal material, the first layer being dried before the second is applied. The glass 
sheet is first cleaned in methylated spirit, the first layer which jellifies in about 3 minutes, 
is applied, and the sheet dried at about 80°F. After about 24 hours the second layer 
is applied and dried as before. The other side of the glass is similarly treated. The 
following solutions may be used as the first coating: (1) '/:0z. glycerine, 4 ozs. gelatine, 
and 1 pint distilled water, or (2) '/2 oz. glycerine, 5 drops of bichromate solution, 1 
pint distilled water, or (3) '/: oz. glycerine, 1 lb. glacial acetic acid, 4 ozs. gelatine. The 
second coating may consist of any of the following solutions: (1) 10% formalin, (2) 
1 Ib. acetone, 1'/, 0z. cellulose acetate, 3 ozs. carbolic acid, (3) 1 lb. acetone, 2 ozs. glacial 
acetic acid, 1°/, ozs. cellulose acetate, (4) 1'/, ozs. nitro-cellulose, 4 ozs. acetone, 1 lb. 
amyl acetate, 1 gram triphenyl phosphate. 

Fusion furnace for glassmaking. FRANcCoIs SCHWALLER. Fr. 669,685, Feb. 15, 


1929. (C.A.) 
Compound glass sheets. ALBERT V. JOHNSON. Fr. 669,757, Feb. 16, 1929. An 
apparatus for uniting the glass and celluloid sheets is described. 4.) 


Safety glass. Emu, GkIsEL. Fr. 669,964, Feb. 20, 1929. A compound safety glass 
is made by forming polymerization products of the Et or Me ester of acrylic acid or 
mixtures of the 2 on or between sheets of glass. The polymerization products may 
also be applied as films on the glass and moderate pressure applied at a moderate heat. 


(C.A.) 
Glassmaking. JOHN MONCRIEFF, LTp., AND ALEXANDER F. McNisu. Fr. 669,979, 
Feb. 21, 1929. Mechanism for stirring the molten glass. (C.A.) 


Glass manufacture. JosEF DESENBERG. Ger. 486,200, July 1, 1923. In melting 
glass in a continuously operated furnace, the melt is continuously or frequently agi- 
tated suitably by blowing in a gas, except in the section of the furnace where the melt 
is cooled to the working temperature. A furnace is shown. (C.A.) 

Melting raw materials for glass manufacture, etc. ALFRED Potr. Ger. 486,447, 
June 30, 1923. The finely divided materials pass freely in a broad stream down an in- 
clined conduit leading to the melting chamber. Hot gases enter the conduit so that 
they are directed onto the materials and then flow in the same direction as the ma- 
terials. (C.A.) 


Heavy Clay Products 


Improved mercury volumeter. J. F. McManon. Jour. Amer. Ceram. Soc., 13 
[5], 363-67 (1930); for abstract see Ceram. Abs., 9 [3], 181 (1930). 

New vitrified product opens great possibilities. Wm. A. Goon. Brick Clay Rec., 
76 [6], 388 (1930).—The ceramic industry is believed to have received an impetus for 
a major economic advance as a result of the announcement that the ceramic process 
of producing vitrified clay products could be reversed. Of the three conditions which 
limit the clay industry at present, (1) deposits of specific raw materials, (2) limitation 
of size in the finished product, and (3) supply of fuels, the first two have been overcome 
by Shaw’s new method of manufacture. Any clay or shale may be converted into a 
dense, tough product by this method thereby eliminating the necessity of locating 
plants in relation to special deposits. Size limitations are no longer imposed by the 
kiln but by mechanical processes which enable the clay products manufacturer to draw 
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on the accumulated experience of the plate glass manufacturer and the steel roller. 
A number of ceramic manufacturers have asked for rights to use this new process. 
E.J.V. 
New process for producing vitrified products. J. B. SHaw AND Myrt. C. SHaw. 
Brick Clay Rec., 76 [4], 243 (1930); [6], 382-88 (1930); for abstract see Ceram. Abs., 
9 [3], 182 (1930). . E.J.V. 
Systematic investigation of the behavior of soluble salts in firing clays. A. Smmon 
AND W. VETTER. Ber. deut. keram. Ges., 11 [1], 12-25 (1930); Z. anorg. allgem. Chem., 
186, 225-50 (1930).—Bodies were made up of (1) building-brick clay, (2) a kaolin, 
and (3) a calcined clay containing considerable quantity of iron oxide and no calcium 
carbonate. To these clays various amounts of the following salts were added: NaCl, 
MgCh, K.SO,, CaSO.,, and MgSO,. The bodies containing the salts were 
fired to temperatures ranging from 300 to 1000°C, and the amount of acidic material 
remaining after the firing was determined by analysis. The NaCl is decomposed rapidly 
at temperatures above 750°C, MgCl, above 750°C, CaCl, above 700°C, Na»SO, above 
1000°C, K2SO, above 1000°C, and CaSO, above 1000°C. In the case of the iron-rich 
clay the temperature of decomposition of the sulphates is raised. F.P.H. 
Fired clay. I. Davm B. Emerson. Pencil Points, 10 [12], 881-86 (1929).—In 
face brick colors are mostly obtained artificially by the use of slips. An experiment 
is being made to produce new colors such as turquoise, which will probably be on the 
market within a year. A recent innovation is metal-coated brick produced by double 
firing, a coating of copper, brass, or aluminum being applied to desired surfaces be- 
tween fires. Enameled and porcelain glazed brick are made in almost an identical 
manner. Salt glaze is produced by throwing rock salt into the blaze when brick are 
nearly fired producing vitrified glaze. Terra cotta ‘‘baked earth’ has been used for 
3000 years. Polychrome terra cotta originated in the 15th Century by Luca della 
Robbia. A comprehensive history and description is given of fired clay. E.B.H. 
Preparation of brick surfaces for dyeing. Wi11 Serkin. Tonind.-Zig., 54 [15], 
236-37 (1930).—The fat contained in oil dyes and other varnishes when combined with 
hydrate of lime forms a lime soap which destroys the dye skin. Ways to prevent these 
chemical reactions are given. Coating surfaces with a watery solution of ammonium 
carbonate, with a solution of fluate, or with paraffin or paraffin solutions gives good 
results. Barium salts, as barium chloride, can be added to brick with good results. 
M.V.K. 
Properties of Czechoslovakian brick clays. O.KALLAUNER. Stavivo, p. 220 (1929).— 
K. gives a survey of literature and of the results of the analysis of 40 earths. R.B. 
New trends in home design. James S. Tayior. Brick Clay Rec., 76 (6), 374-77 
(1930).—The construction industry is most closely related to the clay industry and 
trends within this field influence the use of clay products. The disappearance of the 
front porch is responsible for the loss of some brick, while the English home architecture 
with high sloping roof and blank sidewall all require an added number of brick; the 
application of color introduces new prospects for clay products; the increase of garages 
brings markets for glazed brick and tile. In this article manufacturers will find ideas 
for added application of their product and it will enable them to be on a “‘speaking 
plane’ with the modern architect. It further indicates where the building dollar will 
likely be spent in following the new trends and will offer the executive and the adver- 
tising man thoughts which he may stress when appealing to the home builder. Illus- 
trated. E.J.V. 
Brick vs. limestone construction. ANON. Brick Clay Rec., 76 [6], 378-80 (1930).— 
After Chicago’s face brick interests had gone sales stagnant in the face of the exclusive 
use of limestone in construction in the downtown district, Burt T. Wheeler of the Burt 
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T. Wheeler Brick Co. sold a big job for brick by sales aggressiveness. He sold a modern 
idea of brickwork, and converted specifications for a common brick sidewall into a 
full face brick wall, the building being the Trustees Service System Bldg. It is in flow- 
ing colors, rising from a dark iron spot brick at the base of the color flow to the lightest 
tan at the tip of the tower. Special shaped brick were used to give the building dis- 
tinction and the window sills, lintels, and spandrels ate of brick construction. The 
first four floors were built of stone, and some terra cotta decorates its tower. Illus- 
trated. E.J.V. 
Floor construction with clay tile. ANon. Brick Clay Rec., 76 [3], 192 (1930); 
abstracted from Rev. mat. constr. trav. pub—A new method of constructing floors with 
a clay product foundation which eliminates the need of a concrete arch is described. 
The tile used with this method is a solid piece of fired clay with four holes pierced in 
the upper part, and one of the ends of the tile is cut on a bias. A better joint is ob- 
tained and as the joint is filled at the same time as the interstices it is unnecessary to 
bond the brick with mortar. The method of laying the floor is explained. Illustrated. 
E.J.V. 
Strength of brick walls measured by Bureau. ANoN. Commercial Stand. Monthly, 
6 [5], 137 (1929)—The Bureau, in coéperation with the Common Brick Mfrs. Assn., 
has completed what is probably the most comprehensive series of tests on strength 
of masonry ever carried out. The results of these tests were contained in the Jour. 
Research, 3 [4], 507-71 (1929). See also Ceram. Abs., 9 [1], 35 (1930). E.J.V. 
Rational brick laying. E. ZmmMLeER. Stavitelské Listy, No. 9 (1929); Stavivo, p. 361 
(1929).—-Masaryk Academy of Labor, the Czechoslovakian scientific academy of engi- 
neering and work studied some years ago the rational carrying out of bricklaying work. 
The tests were on the basis of F. Gilbreth’s method. Mr. Gilbreth visited Prague 
and assisted in the bricklaying tests. For measuring, Benedict’s respiratory apparatus 
was used; the energy consumption was calculated from the formulas E = R + L + A, 
wherein E = the total energy, R = the energy required at rest, L = the energy required 
for maintaining the functioning of organism, and A = the proper external useful work. 
Bricklaying with 5 different sizes of brick was tested to recognize which of these sizes 
is the most favorable. It was found that the larger the brick used the smaller is the 
consumption of calories per unit of wall area erected, and that by increasing the brick 
size the statical work is greatly increased. Z. considers as most favorable and rational 
a size of about 25 x 12x 6.5cm. and a maximum weight of 4kg. The brick hitherto 
used in Czechoslovakia are 29 x 14 x 29 to 30 cm. in size and weigh about 4.5 to 4.9 kg. 
R.B. 


Construction of water-tight brick masonry. F. O. ANDEREGG. Jour. Amer. 
Ceram. Soc., 13 [5], 315-24 (1930); for abstract see Ceram. Abs., 9 [3], 183 (1930). 

Chicago brick plants. ANon. Brick Clay Rec., 76 [7|, 460-62 (1930).—Develop- 
ments in clay products manufacture point toward better quality as the greater use of 
fine grinders in Chicago plants seems to indicate. Clay is sent through two and even 
three grinders in an effort toward better.quality. It has been found that the addition 
of another grinder aids in the solution of the difficult lime problem and in the produc- 
tion of a denser and harder brick. At the Tuthill Brick Co. hollow tile are being fired 
in a scove kiln; something many said could not be done. Several experiments were 
_ made in firing tile in scove kilns and all resulted satisfactorily although no particular 
care was exercised in setting up the tile in any regular fashion. A low pressure air-oil 
burning system is being used. A mechanical fork on which the prongs are fitted with 
fingers actuated by compressed air is used to handle the brick in the kiln. Experi- 
ments made by the Chicago Brick Co. with an application of a sulphuric acid solution 
on new brickwork present some very interesting possibilities. The acid draws the 
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mortar color into the brick and dulls the face of the wall thus giving it the weathered 
appearance desired by so many architects. The solution contains a very small part 
of sulphuric acid and is applied on new brickwork while the mortar is still wet; under 
these conditions the action is most satisfactory. In all cases of application the mortar 
on the job must be of a color to enable the acid to draw color from the mortar into the 
brick. Illustrated. E.J.V. 

Comparative investigation of economics of brick plants. A. Bucn. Ber. deut. 
keram. Ges., 11 [2], 71-95 (1930).—A detailed discussion is given of the economics of 
brick plant operations. An excellent cost analysis of all operations and equipment 
used in connection with brick plants and a method of determining the heat balance of 
a ring furnace are given. Heat requirements for driers are considered. F.P.H. 

Handling heavy clay ware with elevating platform storage battery trucks. H. R. 
StrraicHT. Bull. Amer. Ceram. Soc., 9 [4], 91-94 (1930); for abstracts see Ceram. 
Abs., 9 [3], 183 (1930). 

Brickmaking in Oklahoma. ANon. Clay-Worker, 93 [4], 278-79 (1930).—The 
new and modern brick and tile plant of the Western Brick Co., Clinton, Oklahoma, 
is described in detail as to equipment and set-up. The company has 250 acres of red 
firing shale and they will manufacture face brick, common brick, and hollow building 
tile. The plant will have a capacity of 60 M brick a day with a possible capacity of 
100 M. Illustrated. E.J.V. 

Peoria Brick and Tile Co. ANon. Clay-Worker, 93 [4], 264~-66(1930).—The 
Peoria Brick & Tile Co. owns three yards, located in and about Peoria, Ill. At present 
they are operating their No. 3 yard and have decided to concentrate all their efforts 
on modernizing and placing on the most economical basis the plant which is described 
in detail. This will be a year-round plant, with a production annually of about 15,000,- 
000 brick or their equivalent in proportion of hollow tile and paving brick. A great 
saving in delivery costs is effected through the use of the unit system with Fontaine 
bodies, giving quicker delivery, with greater satisfaction to the builder. Illustrated. 

E.J.V. 
BULLETINS 


A primer on efflorescence. L. B. Lent. Clay-Worker, 93 [4], 280-81 (1930).—An 
explanation of the nature, source, cure, and prevention of efflorescence on brick masonry 
is presented in question and answer form, the authority for the statements made being 
cited as some eight papers and reports by various investigators. E.J.V. 

Rock-O-Lite. ANON. Reviewed in Pit & Quarry, 19 [6], 137 (1929).—The Sand- 
Lime Products Co. has published a booklet which describes the composition, uses, and 
advantage of Rock-O-Lite, a sand-lime brick of unusual hardness, whiteness, and uni- 
formity. E.P.R. 


PATENTS 


Vulcanizing apparatus. RoBERT Mayne. U. S. 1,751,869, March 25, 1930. In 
apparatus of the character described, the combination of a sectional mold comprising 
mating mold sections, means within the mold sections for producing magnetic flux 
therein, means for feeding the mold in a course which extends through a vulcanizer, 
and means for energizing the flux-producing means at a determinate region of the course. 

Apparatus for manufacturing hollow tile. Roy A. Suretey. U. S. 1,752,702, 
April 1, 1930. In a molding machine, a die, a support placed at a distance therefrom, 
means for forcing material through the die to fill the space between it and the support, 
means for controlling the movement of the support after the space is filled, and means 
for forcing the material confined in the space away from the die upon movement of the 
support. 
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Brick machines. CLAYTON, GOODFELLOW & Co., Lrp., AND T. WHITTAKER. Brit. 
324,259, March 12, 1930. In brick machines of the type wherein clay, etc., is com- 
pressed within stationary molds between upper plungers actuated through connect- 
ing rods slotted to embrace crank pins on a pair of driving wheels and lower plungers 
actuated by a cam carried by the driving wheels, the top plungers are raised after an 
initial pressure to permit air to escape. Each wheel carries a double profiled cam 
adapted, first, to engage a lower roller to hold down the plungers while the plungers 
rise to compress the material, and, second, to engage an upper roller to raise the plung- 
ers for escape of air. During this lifting movement, the lower plungers raise the brick 
flush with the table. 

Light brick. JuLES HENNEs. Fr. 671,025, March 7,1929. A light brick is made by 
mixing with the clay an inflammable material such as sawdust, peat, or powdered coal 
which is burned out during the baking of the brick. (C.A.) 


Refractories 


Mineralogical changes in fire clays. ANoN. Bur. Stand., Tech. News Bull., No. 
155, pp. 25-26 (1930).—Recent experimental work at the Bureau with fire clays has 
led to an interesting observation in which it was noted how certain reactions proceed 
when such clays are fired at comparatively high temperatures. The Bureau is now 
able to show how the linear thermal expansion is directly affected by the formation of 
mullite and the development of free silica accompanying it when certain types of clays 
are fired. Linear thermal expansion measurements from 20 to 900°C were made of 
3 different clays containing little, if any, free quartz previous to firing and whose alumina 
content on a water-free basis was approximately 45%. These measurements and petro- 
graphic examinations were made after firing the clays at the following temperatures: 
1120, 1180, 1260, 1400, and 1525°C. The rate of expansion after the 1120°C firing 
was practically uniform throughout the entire range studied and petrographic exami- 
nation failed to show the presence of mullite. After the 1180°C and 1260°C firings 
both the expansion and mineralogical composition show decided changes. The linear 
thermal expansion observations which no longer show a uniform rate of expansion 
below 200°C indicate that the silica set free as a result of the development of mullite 
appears to be in the form of cristobalite. After the firing at 1400°C the rate of expan- 
sion below 200°C has decreased considerably and after 1525°C the rate from 20 to 
900°C has again become uniform, though somewhat lower than that obtained after 
the 1120°C firing. The petrographic examination of the clay after the 1525°C firing 
shows it to be composed entirely of mullite and a glassy matrix material. R.A.H. 

X-ray study of fire brick. ALBERT E. R. WESTMAN. Univ. Ill. Eng. Expt. Sta., 
Bull., No. 193, 16 pp. (1929).—-The limitations of the petrographic microscope as a 
means for determining the compositions of commercial fire brick of fine structure led 
to the adoption of X-ray diffraction methods, whereby it was possible to obtain diffrac- 
tion patterns of crystals as small as 50 A.U., as compared with those with diameters 
two thousand times larger, which were minimum size for the other instrument. The 
diffraction patterns of all fireclay brick were similar in appearance, mullite lines and 
_ one cristobalite line being present in all. Nearly all quartz lines were masked by those 
of mullite and cristobalite and the remainder were faint. The accuracy of estimates 
of amounts of each kind of crystal based on comparison of X-ray data with those from 
thermal expansion and petrographic measurements was not high. Moreover, there 
is no reason for believing that the 100,000 A.U. crystals are different in composition 
from those whose diameters are smaller and the petrographic microscope should, there- 
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fore, prove adequate for such examinations. The development of X-ray apparatus 
giving wider separation of the lines is desirable in the interests of ceramic research. 
(C.A.) 
Structure of andalusite. W. H. Tayior. Z. Krist., 71, 205-18(1929).—The 
space group of andalusite is vi?. There are 4 molecules of Al,SiO; in the unit cell, 
which has: a = 7.76, 6 = 7.90, and c = 5.56 A.U. The coérdinate positions of the 
atoms are given. The relation between cyanite, andalusite, and sillimanite can be 
summarized as follows: Half of the Al atoms in each are at the centers of octahedra 
of O atoms, which form continuous columns parallel to the ¢ axis, and in which 2 O 
atoms are shared by each adjacent pair of octahedra. The Si atoms are at the centers 
of independent tetrahedral groups of O atoms, with no sharing of atoms by adjacent 
tetrahedra. The remaining Al atoms are surrounded by groups of 6, 5, and 4 O atoms 
in cyanite, andalusite, and sillimanite, respectively. This grouping of 5 O atoms in 
andalusite is unexpected but seems fully verified by the data. There is no structural 
significance to the relation between the axial ratios of andalusite and topaz. (C.A.) 
X-ray study of cyanite and staurolite. Gaprre, M.Carposo. Z. Krist, 66, 485-87 
(1928).—A unit cell can be chosen for cyanite which is pseudoérthorhombic centered 
with a = 26.868, b = 7.883, and c = 5.650 A.U. This cell contains 16 molecules and 
agrees closely in dimensions with those of sillimanite and andalusite, if their values of 
a are multiplied by 4. The parallel growths of cyanite (100) and staurolite (010) are 
due to the striking agreement in the lattices of the two, at least in the growth directions. 
The lattice values for staurolite are as follows: a = 7.81, 6 = 16.59, andc = 5.64 A.U. 
See following abstract. (C.A.) 
Structure of staurolite. Sr. NAray-SzaBé. Z. Krist., 71, 103-16(1929).—The 
data of Cardoso (see previous abstract) are closely checked, with a = 7.82, b = 16.52, 
c = 5.63 A.U. and the space group V}’. Neither the staurolite formula of Penfield 
nor of Hérner was found acceptable. Based on the close packing of the O atoms and 
the relation between staurolite and cyanite, there is derived the formula H.FeAlSi,Ow. 
There are 4 molecules of this composition in the unit cell. The structure is built up 
of the partial molecules 2Al,SiO; and Fe(OH)2, which are arranged in alternate slabs. 
If the (010) planes containing Fe and OH are removed, the remaining portion has the 
structure of cyanite. This explains the parallel growth of staurolite and cyanite, with 
their different symmetry. The variation in He-O content shown by staurolite analyses 
is probably due to a tendency to change from the ideal formula with Fe(OH), to FeO. 
The actual crystal used for the X-ray measurements was midway between these two 
limits. The most common twinning plane of staurolite (032) is the (100) plane of the 
cubic close-packed O lattice, while the other twinning planes are also simple planes 
of the O lattice. (C.A.) 
Determination or calculation of refractoriness. C.J. VAN NIEUWENBURG. Fewuer- 
fest, 4, 138-41, 156-57 (1928).—N. discusses the chemical and physical changes which 
occur in refractories when they are heated to their softening points, and puts forward 
a correlation of all these characteristics. (J.I.SI.) 
Determination of the degree of refractoriness of clays by their content of water of 
constitution. N. P. Cuiyevsky. Jour. Russ. Met. Soc., No. 2, pp. 177-83 (1926).— 
The effect of water on the structure and properties of clay was examined. The ma- 
terials tested were kaolin and clays from the Tomsk, Salair, and Borovitchy districts, 
at temperatures of 1430, 1670, and 1770°, respectively. The water, due to the hy- 
groscopic nature of the clays, could be easily removed by heating for an hour at 120°C, 
and had no appreciable effect on the refractory properties of the clays. The so-called 
‘“‘water of constitution’ began to be removed slowly at 200°, and rapidly between 500° 
and 600°, the process being almost complete at 900°. The determination of kaolin 
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content of the clays by Sabell’s method showed that it was directly proportional to the 
amount of the ‘‘water of constitution’ present. By examining the samples of Ameri- 
can and Russian clays, it was shown that their melting points were roughly (within 
60°) proportional to their kaolin content, i.e., to their water of constitution, so that 
the latter can be a measure of the refractoriness. (J.I.M.) 


Volumetric changes of fire-resisting goods at high temperatures. A. Mackvu. 
Repts. Czechoslo. Ceram. Soc., pp. 67-119 (1927).—-M. mentions the testing methods 
hitherto used and their results, and criticizes the usual testing methods. The testing 
method of the A.S.T.M. has many advantages, but also some drawbacks. The volumet- 
ric measuring methods and the determination of volumetric changes of the test pieces 
are not accurate enough. According to our measuring methods, the linear measure- 
ment and expression of results is more precise and practical. It is surprising that the 
standardized measuring method does not state the kind and system of furnace in which 
firing is carried out, and further, that the rate of temperature increase and methods 
of measuring temperature are not stated. These methods are important in checking 
results with those obtained by other measuring methods. The kind and system of 
furnace is determined by the atmospheric conditions to be maintained whether oxidizing, 
neutral, or reducing. Different chemical and physical reactions depend on the atmos- 
phere in the furnace, e.g., alterations of the constitution of clay mass whereby other 
volumetric changes are caused. The kind and system of furnace also have a great 
influence on the rate of heating of the test pieces. If this is not exactly stated, it often 
occurs that the required rate of heating during important periods (important especially 
for the physical change of clay particles) affects the structure of the test pieces and 
thus leads to erroneous results. Measuring temperatures by means of a thermic cell, 
optical pyrometer, or cones does not give concluding results and often leads to con- 
siderable differences. Another testing method was introduced in 1921 by F. A. Harvey 
and E. N. McGee (Jour. Amer. Ceram. Soc., 4 [6], 474 (1921)) when testing fire-resisting 
material for lining coke ovens. This method is not perfect and will not give to different 
experimenters reliable comparative results as the method of measuring linear and volu- 
metric changes is not described, or the size of test pieces and kind of furnace. The 
personal equation can give rise to widely divergent results at different places and leads 
to errors when comparing the results obtained. M. means that the excessively long 
period of heating and firing (average 4 days) would be prejudicious when introducing 
this method in general practice. In industrial practice it is necessary to use a shorter 
and less expensive method. Remarkable among the other methods is the one used 
recently in the U. S. Bureau of Standards for testing 42 kinds of fireclay brick, used 
for lining fireboxes of steam boilers (R. F. Geller, Bur. Stand., Tech. Paper, No. 279 
(1925)). M. objects to this method on the basis that the firing of whole brick, as pre- 
scribed by Geller cannot be considered as showing the hidden structural defects and 
irregularities of volumetric alterations in larger brick. Testing of two samples only 
(2nd test) cannot be considered as sufficient for determining the average quality of the 
tested brick. Before introducing this method as standard it would be necessary in 
order to avoid errors to describe precisely the method of taking the samples, preparing 
the test brick, measuring the temperature and rate of heating when calcining at low 
temperatures. In England a special method was elaborated before the War for test- 
ing fire-resisting ware in fire by the Union of Gasworks Engineers, and was completed 
in the year 1922. This method, however, has also many imperfections which make it 
unreliable. Taking of samples is not precisely described and is left to individual de- 
cision. It is always to be presumed that the number of test pieces will be insufficient 
to represent the real average quality. The period of two hours for heating is insufficient 
and the sudden rise of temperature can easily disturb the structure of the samples and 
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cause erroneous results. The period of two hours for maintaining the testing tempera- 
ture is also insufficient, especially at a temperature of 1410°C. This temperature is 
too low especially in the case of testing a siliceous material. A more precise method 
of measuring the length of test pieces is indicated by J. W. Mellor (Brit. Clayworker, 
p. 365 (1922)). He provides test pieces measuring 7.5 x 5 x 5 cm. with a cross-shaped 
mark in each corner of the surface. The distance between these marks is measured 
before and after firing by optical means. Comparing and testing whole brick and the 
mentioned test pieces have shown that the test pieces give more precise results than 
whole brick, 7.e., in the case of siliceous stones. In whole brick, fissures easily occur 
and cause incorrect results. The British Gasworks Standards have been criticized 
also by Rhead and Jefferson (Trans. Ceram. Soc., [Eng.], 25, 6 (1925-26)). In France 
a special standard method for testing blocks for boiler linings has been elaborated by 
V. Bodin (1924). This method does not prescribe strictly the proceeding so that it 
is impossible to compare the results obtained at different places. Bodin intends to 
compensate the relatively short period of heating by applying high temperatures. This 
has only a partial effect as under these conditions the length alterations are not fully 
attained. Another French standard method is indicated in the Standards for fire- 
resisting brick for the French Admirality (1925). Test pieces of 50 x 50 x 100 mm. 
are cut out of brick and fired in a Méker furnace to 1700°C in 4 periods lasting 8 hrs. 
each. After each period of firing the cooled sampies are measured by a gage to 0.1 mm. 
After the tests the samples are broken in order to ascertain eventual fissures, defects, 
etc. ‘This method shows considerable progress over previous proceedings as to periods 
and temperatures of firing and the results obtained give reliable information about 
the changes of length occurring in the tested material. In Germany the methods used 
by the Institute of Berlin-Gross Lichterfelde are used, but they have a drawback in that 
neither the progress of temperature nor the period of maintaining the heat are stated. 
The standard rules issued by the Union of German Electricity Works in 1923 contain 
prescriptions of testing volumetric constancy. ‘These descriptions, however, are in- 
sufficient, as they prescribe only a four times repeated firing during 8 hours to a tempera- 
ture corresponding to pyrometric cone 14. In Czechoslovakia the Research Institute 
of Skoda Works Ltd., Plzem introduced the following method: From brick tested, 
at least two prisms of about 6.5 x 3 x 3 cm. are cut in such a manner that the height 
of the test pieces equals the usual thickness of a normal brick. The front surfaces of 
the test pieces are uniformly ground by means of a Carborundum disk. Two marks 
are drawn by means of a fire-resisting ink and the distance between the two parallel 
marks is measured by a gage to0.01 mm. The test piece is placed in an electric muffle 
furnace with graphite resistance and heated for 4 hrs. to 1460°C. This temperature 
is maintained for 7 hrs. and the furnace is sealed and cooled slowly. The next day the 
test pieces are withdrawn from the furnace and left to cool for at least two hours and 
then measured as before firing. From the difference of the lengths measured the change 
in per cent of the length can be calculated. The firing process is repeated 4 to 6 times 
in order to attain practical volumetric constancy. The temperature is measured by 
a platinum pyrometer. On the basis of numerous tests, M. recommended at the meet- 
ing of the Czechoslovakian Ceramic Society held Dec. 17, 1927, the following method 
of determining the volumetric changes of fire-resisting material: (1) From each wagon 
of goods at least four bricks are taken, without any fissures or other defects, and test 
pieces are prepared. (2) From each brick are cut two cylinders of about 5 cm. in 
diameter and 6 cm. in height by means of a boring machine with diamond or silicon car- 
bide grains, in perpendicular direction to the greatest surface. One of these cylinders 
is cut out from the center of the brick, the other from one of the corners. Eight cylin- 
ders at least are cut out for the test, The base surfaces of the cylinders are ground 
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in such a manner as to be precisely parallel and perpendicular to the axis of the cylinder. 
The dust is brushed off and the test pieces are marked and dried at 110°C. (3) To both 
base surfaces of each cylinder annular plates of brass of a diameter of 5 cm. anda thick- 
ness of 1 mm. are laid in alignment and the length of the cylinders is measured from the 
center to center of these plates by means of a gage to 0.01 mm. in two crosswise direc- 
tions. From the two values stated for each test piece the mean value is calculated 
(inclusive of the thickness of both plates). (4) The test pieces are fired in an electric 
muffle furnace having graphite resistance in a neutral atmosphere. They are placed 
at least 2 cm. distant from the walls of the muffle furnace. (5) The temperature rises 
during 8 hrs. as given in Table I. 


TABLE I 
PROGRESS OF TEMPERATURE WHEN HEATING TEST PIECES 


Rise of temperature 


Period within each 15 min. Temperature reached 
(hrs.) (°C) (°C) 

1 50 200 

2 25 300 

3 50 500 

+ 30 620 

5 50 820 

6 50 1020 

7 60 1260 

8 40-50-60 1410-1460—1500 


The test pieces are heated, in the case of first-rate siliceous brick to 1500°C, second 
quality siliceous brick to 1460°C, normal fireclay brick to 1460°C, and quartzous fire- 
clay brick to 1410°C. When the heating ceases, the furnace is sealed and left to cool 
until the next day. The test pieces are not withdrawn from the furnace until the tem- 
perature has sunk to 50°C. The brick are left in the air at least 4 hrs. to equalize their 
temperature with the air temperature and the distance of marks is measured again. 
(6) The temperatures are measured by means of a Pt Pt-Rh thermometer, arranged 
within a tube of quartz glass, and provided with another protecting tube of highly fire- 
resisting mass making it absolutely gas tight. The end of the thermometer is inserted 
into the center of the furnace between the tested pieces. The uniformity of tempera- 
ture in the muffle is controlled by Seger cones placed in the 4 corners of the muffle. 
(7) From the data of the test pieces before and after firing can be calculated the per 
cent change of their original length. From the determined changes of length of all 
the tested pieces the mean value of length alteration after the first firing is obtained. 
(8) Firing of the test pieces is repeated after a period of 8 hrs. in the described manner 
and the mean value of length alteration of the tested material is calculated. (9) The 
calculated average changes of length after the first and second test firing characterize 
the volumetric constancy. One cut, 11 diagrams, and 18 tables. R.B. 
Heat transfer through ceramic materials. Max JaKos. Ceram. Age, 11, 121-30 
(1928).—The theory of heat transfer is discussed in detail with mathematical deriva- 
tion of formulas. Methods of determining heat conductivity of ceramic materials 
and measurement of variable heat flow are given. Various influences which affect 
the heat conductivity, K, are composition, specific gravity, porosity, moisture, tem- 
perature, and structure of the material. 10% MgO causes 100% increase of K. 5% 
MgO has no effect. 10% CaO causes 50% decrease of K. A 25% increase in Al,O; 
reauces K to one third its original value. Further increases up to 50% have no effect. 
For every 10% increase in SiO. K decreases only 4%. The K of SiO: brick is more 
than 50% greater than the K of fireclay brick of equal d. In general K increases as 
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the specific gravity increases. Absolute K is low for amorphous materials and high for 
crystalline materials. For amorphous materials K increases with temperature. For 
crystalline materials K decreases with temperature. A large number of ceramic materials 
and refractories are tabulated with their specific gravity and heat conductivity. (C.A.) 
High-temperature refractory cement. ANoN. Brass World, 26 [2], 45 (1930).—A 
high-temperature refractory cement, known as ‘‘Adachrome,”’ of the Botfield Refrac- 
tories Co., is a “‘plastic supercement.’’ It is chemically inert, hard, dense, and highly 
refractory. It is resistant to. basic and acid slags, molten metal penetration, abrasion, 
erosion, and chemical reaction in the burning of acid sludge. E.P.R. 
Increasing the durability of refractory products. VLApIMiR SkoLa. Stavivo, 
p. 508 (1929).—By coating fireproof products with a cement consisting of oxides, their 
durability can be highly increased. One of the crucibles was coated on the inside with 
a 1 mm. thick Resistin coat. Both crucibles were then filled up with the normal mixture 
for manufacturing sheet glass (natrium sulphate) and heated in a test furnace for about 
70 hours at a temperature of about 1350°C. The crucible which was not provided 
with the Resistin coat was considerably corroded on the inside, the glass melt having 
penetrated deeply into its walls and disturbed the fireclay grains, whereas the crucible 
with a Resistin coat was not damaged at all. R.B. 
Refractory cement. ANon. Brit. Machinery Tool Eng., 5, 132 (1929).—Satis- 
factory refractory cements may be obtained in quite a number of proprietary makes. 
They are usually mixed with a silicate solution and contain calcined clays, bauxite, 
chromite, silica, and asbestos as their base. Where temperatures are not sufficiently 
high to test the resistance of the silicate, earthy materials may be used with economy. 
Almost any local earth may be mixed with silicate solution for coke-oven doors. 
(J.I.M.) 
Hot patching. H. Parpor. Met. Ind. [London], 35, 394 (1929).—Condensed 
version of a paper read before the Refractory Materials Section of the Ceramic Society. 
P. recounts his experience in developing a system of hot patching and repairing refrac- 
tory constructions at working heats and of research into suitable materials. (J.J. M.) 
Tentative revisions of A.S.T.M. Standards. Standard definitions of terms relat- 
ing to refractories (C71-28). ANon. A.S.T.M., Tentative Stand., 820 (1929). (J.I.M.) 
Tentative definitions of terms relating to refractories (C71-28T). ANon. A.S.T.M., 
Tentative Stand., 248 (1929). (J.I.M.) 
Practical research on refractory products. E. Sremnnorr. Ber. deut. keram. Ges., 
11 [1], 1-11 (1930).—A plea is made for more fundamental research work on refractories. 
An apparatus is described for determining the strength of mortar joints at elevated 
temperatures. F.P.H. 
Graphite of Madagascar for melting steel and brass. ANoN. U/sine, 34 [19], 27 
(1925); Tech. Zeitschrschau, 10 [12], 7 (1925).—The testing of melting pots of different 
sorts of graphite from America, Ceylon, and Madagascar showed similar results for 
graphite from Ceylon and Madagascar. (J.I.M.) 
Highly refractory crucibles free from silica. B. WerBER. Glas App., 9, 117 (1928). 
Notes on crucibles made of alumina, magnesia, spinel, or zirconia free from silica made 
by the Haldenwanger A.-G. in Spandau. (J.I.M.) 
Economy in firing of pottery. ANON. Commercial Stand. Monthly, 6 (2), 38 
(1929).—Because of the heavy losses sustained annually by the ceramic pottery industry 
on account of the comparatively short life of the average sagger, the Bureau of Stand- 
ards is conducting an investigation, the ultimate purpose of which is to determine those 
properties which affect the life of the sagger. In order to determine what properties 
might cause the saggers to crack or fail in service a study has been made of two series 
of saggers fired at 1230°C and 1270°C. Two clays and a mixture either of coarse or 
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of fine graded grog were used in the mix for these bodies. The data resulting from the 
tests to which 39 different bodies were subjected indicated that sagger bodies having 
high strength, but properties that enable considerable yielding under stress combined 
with low expansion from heating, crack the less. The coarse-textured bodies resist 
failure from heat shock to a considerably greater degree than do the fine-textured bodies. 
E.J.V. 

Properties of fire clays used for railway purposes. Rupo._r Spazier. Stavivo, 
p. 473 (1929).—The Czechoslovakian State Railways executed a large number of tests 
in coéperation with J. Ehl and M. Najman concerning the properties required for fire- 
clay refractories used for railway purposes. An immediate relation between Al,O; 
content and fire resistance could not be stated although the fire clays with higher content 
of Al,O; are as a rule more resistant. The relation between density and contents of 
silica, as described by some authors, could not be stated although the volumetric mass 
and density increase ordinarily with the specific mass. No relation was found between 
density and tensile strength or between the ware by grinding off (flashing) and strength. 
The following are properties of fireclay products for railway purposes: 


Locomotive Melting Welding Forging 
Material used for vaults furnaces furnaces hearths 
Silica 71.02 67.78 65.65 61.42 
Alumina 23.19 27.23 28.44 33.10 
SiO, Alvt )s ratio 3.12 2.86 3.01 1.98 
Specific mass 2.51 2.56 2.58 2.65 
Volumetric mass 1.78 1.88 1.86 1.84 
Density 0.71. 0.74 0.72 0.69 
Pore water (%) 15.09 13.12 13.60 15.02 
Compressive strength ({Cubes5x5x5 152.3 164.1 143.0 119.0 
in kg./sq. m. tem. brick 152.4 130.0 116.0 105.0 
Wear stated by Amsler’s apparatus in g. 48.2 49.9 43.9 41.9 
Wear by sand blow in cu. cm. 7.62 6.7 4.55 5.12 
Resistance to fire 32 32 33 33 
Behavior in fire: 
Begin deformation (°C) 1275 1321 1292 1273 
Bending of 2 cm. 1527 1523 1531 1540 
Volumetric constancy +0.09 +0.37 0.13 0.04 
Resistance to alterations of temp. —1.01 0.05 —0.22 
Compressive strength in kg./sq. cm. 142.4 127.9 106.7 104.2 


Influence of slag 


By comparing the mean values the following conclusions are reached: Fire clay with 
a low softening point has a high content of silica and a low content of alumina. The 
ratio of Al,O;—SiO, is greatest in fire clays used for locomotive fireboxes and lowest in 
fire clays for forge hearths. The specific masses of the individual kinds of fire clays 
for the different purposes are not in mutual dependence and the same applies to volu- 
metric mass and density, and pore water. The brick used for locomotive fireboxes 
and those for melting and for welding furnaces show almost the same compressive 
strength. The brick for forging hearths show a somewhat smaller strength which, 
however, is approximately 120 kg. per sq. cm. Split brick, joined by cement mortar 
and crushed, show for the major part a smaller compressive strength than that of brick 
crushed from smaller cut cubes. No relation was found between wear and other me- 
chanical and thermal properties of the fire clays compared as determined by Amsler’s 
machine. ‘The same applies to the wear caused by sandblast. Brick used for welding 
furnaces and forging hearths showed a higher resistance to fire than brick for locomotive 
fireboxes. The deformation temperature of brick is always higher for fire clays which 
have a higher softening point. Comparison of the values for volumetric constancy 
stated for the different kinds of fire clay tested does not offer a basis to determine a 
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mutual connection between fire resistance and other properties. By sudden cooling 
after incandescence (this test was repeated three times) the compressive strength of 
the fire clays was reduced in each case, but the relation between the compressive strength 
after this test and the strength obtained by crushing the fire clays at room temperature 
was not equal. As far as influence of slags is concerned, it is obvious that the fire clays 
used for forging hearths have the least resistance against slags. It is impossible to as- 
certain by tests mutual relations between individual properties which could be expressed 
by figures. It is also impossible to qualify the product from one or two properties 
or to determine its possibilities of application. Individual tests are necessary to de- 


termine all the important properties of fire clays. R.B. 
New fireproof material. ANon. Usine, 34 [12], 28 (1925); Tech. Zeitschrschau, 
10 [9], 8 (1925). (J.I.M.) 


Specifications for magnesite. F. Corpgs. Baumarkt, 29, 3 (1930); Rock Prod., 
33 [5], 88 (1930).—C. adds to a previous report concerning proposed specifications 
for magnesite, giving a table of chemical analysis of 20 magnesites found on the Ger- 


man market. W.W.M. 
Magnesite. DIEPSCHLAG AND WuLFESTIEG. Jour. Iron Steel Inst., Sept., 1929; 
Refrac. Jour., 5 [54], 236 (1930); see Ceram. Abs., 9 [5], 358 (1930). E.P.R. 


Preparation and use of dolomite brick. Fritz Hartmann. Ber. deut. keram 
Ges., 11 [2], 47-62 (1930).—There are in general three methods of preparing dolomite 
masonry, 1.¢.,: (1) the burned dolomite is mixed with tar or a fluxing agent and ap- 
plied as a monolithic lining; (2) the burned dolomite and tar are formed into brick 
shape, fired, and laid as other refractory brick; (3) the dolomite is bound together 
by means of fluxing material and formed into brick and fired. The following subjects 
are discussed in detail: (1) occurrence and composition of dolomite; (2) effect of SiO, 
on fusion point of CaO, MgO, and CaO-MgO; (3) effect of Al,O; on fusion point of 
CaO, MgO, CaO-MgO; (4) effect of firing temperature on the density of dolomite; 
(5) effect of (a2) method of preparation, (6) storage conditions on the disintegration of 
dolomite; (6) effect of amount and types of fluxes on expansion behavior of dolomite 
bodies; (7) compressive strength of dolomite-flux mixtures; and (8) softening interval 
of dolomite-flux mixtures. F.P.H. 

Silica refractories. ANON. Refrac. Jour., 5 [54], 222 (1930).—Referring to refractory 
materials, Arthur Duckham in his paper at the recent Tokyo World Power Conference, 
stated that in the early days of continuous verticle retorts, they were built of fire clay. 
At the present time, however, all the retort faces and combustion chambers are con- 
structed of best quality silica materials, enabling higher temperatures to be carried in 
the combustion chambers, with the result that the output per retort per day has been 
considerably increased. Broadly speaking, the use of silica materials and the subse- 
quent carrying of higher temperatures has, in itself, caused a 50% increase in the out- 
put per retort over the old fireclay retorts. E.P.R. 

Use of silica as refractory in the steel industry. Rosert B. SosMAN. Paper pre 
sented to the American Iron and Steel Institute, May, 1929; Fuels and Fur., 7 [6], 
917-18 (1929); see Ceram. Abs., 9 [3], 199 (1930). W.W.M. 

Comparison of silica and semisilica walled coke ovens. E. C. Dixon. Brit. 
Clayworker, 38 [454], 429-30(1930); Refrac. Jour., 5 [53], 180-82(1930).—-From a series 
of six tests made during a two-year period the following deductions were made: Silica 
lined ovens, compared with semisilica, utilizing the same temperatures in the flues 
can be coked more rapidly, the first type requiring 22 to 24 hrs. the second at least 27 
hrs. More rapid coking tends to make the percentage of the large coke slightly smaller, 
yet the percentage of coke over 1 in. is generally greater, i.e., less breeze. The silica 
flues with the same size burners and the same pressure of gas and draft, generally get 
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hotter than the fireclay flues. It is estimated that there will be 16% saving of gas 
with silica flues when they are kept at the same temperature as the fireclay flues. 
R.A.H. 
New checker brick, specially for open-hearth regenerators. K. KNriEPERT. Stahl. 
Eisen, 48, 548-51 (1928).—The brick described are molded with two opposite sides 
sloping; the top and bottom faces are 190 mm. sq. and the brick are 100 mm. high, 
but the top face is 20 mm. out of plumb with the bottom. A 70-mm. sq. hole passes 
through the brick, also at the same angle to the vertical. The advantages of the new 
form of brick, such as ease of manufacture, simplicity of installation, durability of the 
resulting checkerwork, high thermal efficiency on account of the eddies set up in the gas 
streams, etc., are dealt with very fully, and some test results are given. (J.J.S_J.) 
Recuperators for super-temperatures. B.W. STROMBERG. Blast Fur. Steel Plant, 
18 [3], 482-83 (1930).—With the introduction of silicon carbide as a recuperator ma- 
terial, the designer has available a refractory which not only is a good heat conductor 
but also possesses high mechanical strength even at high temperatures. From many 
points of view the silicon carbide tube recuperator proved to be a success, but although 
the size of this new recuperator was smaller than the corresponding size of a fireclay 
tile recuperator there still remained another step toward perfection. The ‘‘corebuster”’ 
idea was developed. Along the axis of the tube is placed a refractory rod or ‘‘core- 
buster’”’ supported from the bottom of the tube by means of a few legs. Two distinct 
advantages are obtained, (1) substantial increase in the inside convection area of the 
tubes and (2) increased efficiency of the rate of heat transfer due to a higher air velocity 


in the tubes. : F.P.H. 
Carborundum. J. A. Kinc anp B. H. Snow. Enmaillewaren-Ind., 7 [11], 85 
(1930); for abstract see Ceram. Abs., 9 [1], 41 (1930). M.V.K. 


New refractory material. JosEF ROBITSCHEK. Allgemeine Glas- Keram.-Ind., 1, 
6-9 (1930); Tonind.-Ztg., 54 [15], 252 (1930).—The use of silicon carbide as a refrac- 
tory substance for the glass industry is discussed. With the introduction of silicon- 
carbide products, R. foresees a more rational heat management in glass factories. 

M.V.K. 

Protection of boilers and furnaces. M.SEmLAN. Rev. gén. élec., 24, 79-82 (1928) ; 
Science Abs., 31B, 569.—S. refers to the advantages of graphite as an inert protective 
covering material for the interiors of boiler furnaces, etc. Hitherto, however, there 
has been difficulty in applying it to such purposes. Two new solutions have now been 
produced named ‘‘Neutron’”’ and “‘Capol,’’ by the use of which it is claimed that these 
difficulties have been surmounted. These contain graphite in a colloidal form and can 
be applied by a brush or a sprayer, like paint. Cases are mentioned where they have 


been applied with success. (C.A.) 
Alumina as a refractory material for kilns. Grorc Mars. Tonind.-Zig., 54 [17], 
288 (1930); for abstract see Ceram. Abs., 9 [5], 358 (1930). M.V.K. 


Requirements of modern refractory materials. A. T. GREEN. Ceram. Age, 13 
[6], 221-26 (1929); for Part I see Ceram. Abs., 8 [12], 893 (1929), for Part II, Ceram. 


Abs., 9 [1], 39 (1930). W.W.M. 
Refractory materials. M. Putrricn. Trans. Amer. Soc. Steel Treating, 17 [2], 
318 (1930); for abstract see Ceram. Abs., 9 [5], 357 (1930). E.P.R. 


Hull Chemical and Engineering Society Meeting. ANon. Refrac. Jour., 5 [54], 
234 (1930)—On Feb. 18, P. Haller, of Bradford, delivered his lecture, ‘Some Notes 
on Refractories from a Chemist’s Point of View,’’ to the members of the Hull Chemical & 
Engineering Society. Dealing mainly with china clay and fire clay, H. made particu- 
lar reference to the uses of refractories in the glass industry. E.P.R. 

Refractories in rotary kilns. E.ser. Rev. mat. con str. trav. pub., pp. 361-64 (1929); 
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Refrac. Jour., § [54], 236 (1930).—Factors influencing the deteriorating of the refrac- 
tory linings of rotary kilns have been investigated, particularly those of the oxides 
of alumina and iron. The applications of silicon carbide are also discussed. E.P.R. 
Variation of the strength of refractory materials as a function of the temperature. 
Hans Hirscu. Arch. Warmewirt., Dec., 1929; for abstract see Ceram. Abs., 8 [10], 
739 (1929). A.J.M. 
Eliminating pressure cracks. R. E. Biren. Brick Clay Rec., 76 [7], 438-42 
(1930).—Pressure cracks are those ruptures which, originating in the press, occur on 
the vertical faces of dry-pressed brick. Irregular in outline they are the exterior mani- 
festation of laminations which occur in the brick normal to the direction of pressure 
application. They are called pressure cracks because they limit the amount of pres- 
sure which can be used and because the press operator avoids their occurrence by re- 
ducing the pressure at their first appearance. By limiting the forming pressure which 
is available in clay pressing, these cracks prevent the attainment of very dense brick 
by dry pressing. The causes of pressure cracks and the laminations which precede 
them have been assigned to several different phenomena. Air included with the clay 
in the mold has been recognized for a great many years as a possible cause of pressure 
cracks. The theory which recognizes air as the prime cause of pressure cracks is de- 
veloped. Assuming the correctness of the theory that air is the cause of pressure cracks 
it follows quite directly that this phenomenon should be affected by any adjustments 
which will provide for either removal of the air by evacuation or means for its free es- 
cape.’ Experiments at the Roseville branch of the O.S.U. Eng. Expt. Sta. on the evacua- 
tion of most of the air from the clay in the mold previous to pressing indicate clearly 
that evacuation gives great promise of being the solution to this most troublesome 
of dry-pressing problems and the one that has undoubtedly limited the pressure available 
in forming ware by the dry-press method. The apparatus used is described. The 
degree of air pressure reduction necessary is equaled in the several vacuum filtration 
systems now being used in some ceramic plants, and the other mechanical difficulties 
do not appear insurmountable. Illustrated. E.J.V. 
Manufacture of alumina by a wet process. ANON. Compt. rend., 189, 1276 (1929); 
Rock Prod., 33 [6), 82 (1930).—Interaction in solution of lime and bauxite in the propor- 
tions Al,O;-4CaO for 1'/2 to 8 hrs. at 55 to 115 lb./in.* pressure in the autoclave, followed 
by treatment with sodium carbonate filtration of the sodium aluminate and precipita- 
tion with carbon dioxide, gives a 90% yield of iron-free alumina containing 0.15 to 3% 
SiO.. The compound Al,O;-CaO is formed in the autoclave. Low silica content is 
insured by the absence of free alkali before the carbonate treatment. The precipitate 
of ferruginous calcium carbonate is suitable for use in Portland cement pastes. 
W.W.M. 
Earth’s important bauxite formations. HERMANN HarrassowiTz. Metall Erz., 
24, 589 (1927); Chem. Zentr., I, 671 (1928); for abstract see Ceram. Abs., 9 [3], 201 
(1930). (C.A.) 
BOOKS, CIRCULARS, AND BULLETINS 


Refractory Products (Les Produits Refractaires). RoBeRT LEpuc. 320 pp. Pub- 
lished by Beranger, Paris. Reviewed in Chaleur ind., 11, 113 (1930); Rev. mat. constr 
trav. pub., No. 245, p. 40B (1930).—This book deals with raw materials, processes of 
fabrication, firing, methods of testing, and properties of refractories. A.J.M. 

Bauxite. Float- and sink-fractionations and flotation experiments. B. W. GANpb- 
RUD AND FRED D. DEVANEY. Bur. Mines, Bull., No. 312, 101 pp., 6 figs. 25¢. This 
report presents the results of an investigation of the physical properties and characteris- 
tics of bauxite, with special reference to the possibility of applying commercial methods 
of concentration to low-grade bauxite. Screen analyses and float-and-sink fractiona- 
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tions were made on samples from Georgia, Alabama, Tennessee, Arkansas, and Missis- 
sippi. The results show that the impurities in bauxite are usually intimately associated 
with the valuable mineral and that the usual low-grade bauxite would have to be crushed 
extensively before the mineral and gangue would be sufficiently detached from each 
other to make satisfactory concentration possible. The iron could probably be liberated 
sufficiently in many ores without crushing finer than 14-or 20- mesh, but the silica sel- 
dom appears to be liberated to a large extent at these sizes. From the results obtained 
it is believed that the valuable mineral in bauxites of the U.S. is mainly the trihydrate 
gibbsite and the principal source of the silica in these bauxites is kaolinite. The dif- 
ference between the specific gravities of these two minerals is so slight as to make their 
separation by gravity methods of concentration impossible. The screen analyses 
showed that there is, as a rule, some concentration of the kaolinite in the finest screen 
sizes. Float-and-sink results indicated that many bauxites containing between 10 
and 20% of FesO; could be tabled so as to yield a fairly good recovery and a concen- 
trate of less than 10% of Fe,O;. A procedure was developed in the laboratory for the 
froth flotation of high-silica bauxite. In many of the tests the procedure gave results 
which compared favorably with the theoretical limits of concentration. Pulps con- 
taining large quantities of slime did not give satisfactory results since slimes were very 
detrimental to the efficiency of the process. Many of the bauxites examined during 
this investigation showed that they could be concentrated only with much difficulty 
on account of the intimate association of the mineral and gangue. Secondly, the type 
of low-grade bauxite deposits that occur in the southeastern states tends to make the 
establishment of a commercial concentrating process difficult. Most of the high-silica 
bauxites are of such a character that they probably could not be made to yield concen- 
trates with 5% or less of silica, either by flotation or any other process, i.e., concen- 
trates suitable for the manufacture of metallic aluminum. As a means, however, of 
producing pulverized bauxite of chemical grade from low-grade ores the procedure 
for the flotation of high-silica bauxite developed during this investigation should have 
certain possibilities of commercial application. See also Ceram. Abs., 8 [4], 274 (1930). 
R.A.H. 
PATENTS 


Removable furnace roof. LyL_e Stockton AsBsorr. U. S. 1,751,675, March 25, 
1930. _A removable furnace roof construction comprising supporting beams having 
slots running lengthwise on the under face thereof, inwardly extending flanges on oppo- 
site sides of the slots, a plurality of hanger bars having head portions slidably supported 
in the slots by the flanges, refractory tile members carried by each hanger bar, and 
means at the opposite ends of each of the beams for supporting them on the vertical 
walls of the furnace, the beams having flat supporting surfaces on the top thereof over 
the supporting means whereby a plurality of beams may be stacked upon each other 
with the tile thereon. 

Composite tile hanger bar. LyL& StockTon ABpotr. U. S. 1,751,676, March 25, 
1930. A tile hanger bar comprising an* elongated portion of metal having relatively 
high tensile strength and provided with means whereby the same may be secured to a 
support, the elongated portion being provided with a recess in the upper face thereof, 
and a portion of material having a relatively low tensile strength but capable of resist- 
- ing chemical combination with refractory tile at high temperatures resting upon the 
elongated portion and adapted to support the weight of the refractory tile members 
thereon, the second-named portion having a projection fitting in the recess. 

Checkerwork for furnaces. FRED H. Lorrus AND THomas N. Kurrz. U. S. 
1,752,494, April 1, 1980. In checkerwork, the combination of a series of tile having 
tapered bodies providing inclined end portions in planes at right angles to the vertical 
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longitudinal plane of the tile and laid end to end to provide tapered seats between the 
adjacent ends of the tile, and heat exchangers tapered in transverse cross section seated 
in the tapered seats. 

Brick wall construction. WitiiamM C. HEckERoTH. U. S. 1,752,558, April 1, 1930. 
In a brick wall construction, the combination of two wall sections, two blocks in one 
wall section having opposing lips on the blocks inwardly faced with the blocks in place 
forming an undercut channel, and a block in the opposing wall having outwardly and 
opposingly faced lips interlocking with the lips forming the channel. 

Treating aluminous materials for production of aluminum sulphate and alumina 
therefrom. BENGT RAGNAR FRITIOF KJELLGREN. U. S. 1,752,599, April 1, 1930. In 
the process for production of aluminum compounds the steps of sulphatizing the alumi- 
nous raw material with anhydrous ammonium sulphate by heating the mixture in an 
atmosphere substantially consisting of one or more gases formed by the dissociation 
of ammonium sulphate and containing substantially no oxygen, and decomposing the 
ammonium alum produced from the sulphatized material to form aluminum sulphate 
by heating the alum in an atmosphere substantially consisting of one or more gases 
formed by the dissociation of ammonium sulphate and containing substantially no 
oxygen. 

Treating aluminous materials. BENGT RAGNAR FRITIOF KJELLGREN. U. S. 
1,752,641, April 1, 1930. A method of treating an aluminous material for the recovery 
of aluminum sulphate therefrom, comprising the steps of producing ammonium alum, 
and.decomposing the alum to form aluminum sulphate. 

Manufacture of chromates. Omar F. Tarr. U. S. 1,752,863, April 1, 1930. The 
process of manufacturing alkali chromates which comprises roasting in an oxidizing 
atmosphere a mixture of finely pulverized chromium ore with about half its weight 
of pulverized basic refractory material and an amount of alkali carbonate sufficient 
to combine with a part only of the chromium content of the ore, leaching the roasted 
product, mixing the residue with a further quantity of alkali carbonate and subjecting 
the resulting mixture to a further roasting operation with subsequent leaching of the 
roasted product to recover alkali chromate therefrom. 

Refractory composition and process of making refractory articles thereform. Louts 
J. Trostev. U. S. 1,752,867, April 1, 1930. A batch mixture for forming refractory 
bodies, containing a hydrous oxide of aluminum and sufficient mullite to prevent the 
shrinkage of the mass during firing. 

Manufacture of anhydrous aluminum chloride. Wray RoBERT AUSTIN AND JAMES 
NORMAN SMITH. U. S. 1,752,936, April 1, 1930. The process of making anhydrous 
aluminum chloride, which comprises heating in a furnace a charge comprising an alu- 
minic material, carbon and chlorine, there being a localized zone within the furnace heated 
to the volatilization temperature of the carbon and into which the charge is fed. 

Brick or block for regenerators. Kari KNIEPERT. U. S. 1,753,467, April 8, 1930. 
A checkerwork for regenerators, etc., comprising courses of oblique parallelopipedic 
blocks each having a vertical opening therethrough of a shape corresponding to that 
of the block, the courses being staggered with respect to adjacent courses whereby a com- 
paratively large portion of the upper face of each block is exposed through the 
opening of a block of the course above, so as to induce an eddy of the gases thereon, 
and to produce comparatively large vertical gas passages through the checkerwork. 

Refractory substances. A. SPRENGER. Brit. 324,312, March 19, 1930. A highly 
refractory substance is produced by fusing together the oxides of chromium, aluminium, 
silica, and magnesium, or minerals containing such oxides, in such prgportions that 
the alumina may combine with silica or with silica and magnesia, and the chromium 
oxide may combine with magnesia to form simple double oxides. Preferably the last 
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double oxide predominates in the product, and uncombined chromium oxide or mag- 
nesia may be present. The melting of the mixture is performed in an electric furnace, 
and the heating and cooling are so conducted that the product contains 50% or more 
of vitreous constituents. The melt may be tempered during or after cooling. The 
slag derived from the process of producing ferro-chromium may be employed as a raw 
material, with additional chromium ore if necessary. The refractory substance may be 
cast or may be crushed and molded with binding agents. See also Brit. 302,087 (Ceram..- 
Abs., 8 [9], 664 (1929)). 

Furnace walls. A. REPPMAN. Brit. 324,346, March 19, 1930. The firebrick 
lining is directly supported by horizontal metallic members detachably carried on their 
supports thus permitting heat movement of the metallic members. Rows of refrac- 
tory blocks may be carried by metallic members of channel form, and wall sections 
built thereon are arranged to rest partly on the channel members and partly on the re- 
fractory blocks. 

Thermochemical treatment of bauxite with sulphuric acid. F. TRAWINSKI. Fr. 
633,199, April 4, 1927. <A thick suspension of finely-divided bauxite in water is added 
to concentrated sulphuric acid, the heat of dilution of which is thereby utilized, in effect- 
ing the reaction. (B.C.A.) 

New refractory. BRONN. Fr. 662,283; abstracted in Refrac. Jour., 5 [54], 236 
(1930).—A new refractory consists of calcium magnesite and a chromium-iron ore. 

E.P.R. 

Magnesia from dolomites. ANon. Fr. 664,902; Rock Prod., 33 [6], 82 (1930).— 
Dolomite is calcined and heated with ammonium salts, the quantity of these salts being 
such that they are entirely decomposed by the CaO of the dolomite. The unchanged 
MgO is afterward separated from the Ca salts. W.W.M. 

Refractory materials. Emme T. THIBAULT AND Ete D. P. DEBURGRAEVE. Fr. 
668,865, Feb. 1, 1929. A refractory material for furnaces, etc., is made by mixing 
clay 30 to 35, refractory sand 12 to 15, chamotte 40 to 50, plumbago or graphite 1 to 
10, calcined Al,O; in powder 5 to 10, and rock salt 2% with enough water to make a 
soft paste. (C.A.) 


Terra Cotta 


Preparation of acid-proof ceramic articles. F. NIEBLING. Ziegelwelt, 60, 589-90, 
610—11(1929).—General discussion. 

German standards for stoneware pipes. O. KALLAUNER. Sprechsaal, 63 [9], 
151-52 (1930).—The value of 2.3 accepted as the German standard of stoneware pipes 
Din 1203-1206 is not correct, for the weight of these stoneware materials is considerably 
higher, and in fact averages over 2.5. Neither does the accepted value 2.3 correspond 
to the average value of the weight of unit volume, for which a value of 2.15 is more 
accurate. M.V.K. 

PATENTS 

Tile roof closure. JoHN GiorDANO. U. S.-1,752,593, April 1, 1930. In combina- 
tion with a tile roof, a closure plate for an open end thereof having a base plate resiliently 
fastened to the bottom edge, so as to allow the closure plate to be partly collapsed upon 
the base plate for insertion into the opening and to automatically rise into active po- 
sition after insertion. 

Manufacture of earthenware vessels resistant to hydrochloric acid. "TECHNOCHEMIE 
A.-G. Ger. 457,732, Sept. 4, 1927. The material used, e.g., kaolin and other clays, 
is ground so that the particles are finer than 84. Earthenware made in the usual 
way from this material does not lose ferric oxide when heated with hydrochloric acid, 


(B.C.A.) 
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White Wares 


Influence of magnesia containing admixtures upon properties of ceramic bodies. 
JosEF Matiyka JarosLtav Simané. Repts. Czechoslo. Ceram. Soc., pp. 131- 
209 (1926).—Several hundred tests resulted in the following conclusion: the admixture 
of magnesia reduces the fire resistance of ceramic raw materials only up to a determined 
percentage, above which the fire resistance increases. The raw materials with mag- 
nesia admixture require a relatively greater quantity of water for mixing. Drying 
shrinkage is increased when a low percentage of magnesia is present and a higher per- 
centage reduces shrinking. Magnesia admixture causes considerable shrinking in 
incandescent heat in consequence of the increased density, whereby the softening point 
is further from the point of deformation. Small quantities of magnesia do not reduce 
the resistance to acids. Carbonate of magnesia causes fissures to a lesser degree than 
admixture of MgO. The authors observed also the influence of magnesia admixture 
upon products pressed out in a dry state (tile), especially in hydraulic presses. The 
admixture of small quantities prevents fissures, reduces shrinkage, and increases density. 
Five to 10% of magnesia carbonate or 5% of magnesia is recommended as a good ad- 
mixture. The authors examined especially the properties of magnesite of Czechoslo- 
vakian origin (RuZinna and Lovinoban), and of Austrian origin (Frankenstein). 

R.B. 


Influence of zinc oxide on properties of Sedlec (Zettlitz) kaolin. O. KALLAUNER 
AND O. Tyxac. Stavivo, p. 113 (1929); Repts. Czechoslo. Ceram. Soc.—Zine oxide 
has the following influences on the properties of Sedlec kaolin: (1) In raw masses up 
to a content of 9%, zinc oxide acts as a degreasing means and reduces contraction. 
If the content of zinc oxide is about 13%, its degreasing effect disappears and makes 
itself felt again when the percentage becomes higher. Earths containing more than 
32% of zinc oxide are meager and brittle. (2) In fire, zinc oxide reaches its lowest 
incandescence at 010a; at 05a it acts as a degreasing means and above la as a melting 
agent. The ZnO and AI.O;-2SiO, mixture which has the lowest melting point contains 
44% zine oxide and 56% alumino-silica. The melting effect of zinc oxide results in 
the condensation and solidification of the goods. In smaller quantities and higher 
firing the zinc oxide has a favorable effect on the resistance to acids. The tint of the 
kaolin is usually not altered unfavorably. In high firing smaller quantities of zinc 
oxide give a blue or grayish-blue tint to the kaolin. R.B 

Electrical conductivity of minerals and ceramic bodies at high temperatures. R. 
JAcER. Keramos, 9 [3], 87-89 (1930).—At room temperature ordinary porcelain is 
practically a nonconductor but at a temperature of from 280 to 320°C the conductivity 
of this material has reached such a value as to render it practically worthless as an 
electrical insulator. This conductivity at an elevated temperature is generally con- 
sidered to be of an ionic nature. In addition to the conductivity of the body alone 
there is usually present a film of soluble salts on the surface of the ware which greatly 
increases the conductivity at elevated temperatures. The following requirements of 
a ceramic body are necessary for it to be a good electrical insulator at elevated tem- 
peratures: (1) greatest possible stability of the equilibrium of the respective phases, 
(2) lowest possible content of alkalis, and (3) lowest possible content of soluble salts. 
Felix Singer comments on the paper. F.P.H. 

Effect of different fluxing oxides on the constitution of porcelain. A. H. FESSLER 
AND HANS NAVRATIEL. Jour. Amer. Ceram. Soc., 13 [5], 332-40 (1930); for abstract 
see Ceram. Abs., 9 [3], 209 (1930). 

New form of nonplastic material. A. H. Fessuer. Jour. Amer. Ceram. Soc., 13 
[5], 325-31 (1930); for abstract see Ceram. Abs., 9 [3], 209 (1930). 
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Stoneware masses. I. Composition. F. SincER. Chem. Zentr., Il, 1340 (1929); 


for abstract see Ceram. Abs., 8 [11], 824 (1929). (B.C.A.) 
Production and commerce of porcelain and faience in Roumania. ANoNn. Rev. 
mat. constr. trav. pub., No. 245, p. 39B (1930). A.J.M. 


Uniformity control of feldspar protects modern users. E. W. Kornic. Ceram. 
Ind., 14 [4], 418-23 (1930); for abstract see Ceram. Abs., 9 [5], 377 (1930). F.P.H. 

Migration of the potters. BERTRAMSImMs. Pottery Gaz., 55 [634], 664-66 (1930).— 
Pottery for domestic requirements has been produced for well over 8000 years, a fact 
which can be substantiated by the discoveries of pot ‘‘shards’’ on the floors of ancient 
settlements in fertile valleys east of the Nile. There is abundant evidence that, 
in the territory mentioned, wheel-made pottery of a fairly high order being made 5500 
years before Christ. There is no doubt that the manufacture of pottery was prac- 
tised in Mesopotamia long before the great flood. The spread of the pottery art to 
Europe from Persia can be traced via the Carpathian Mts. It can clearly be proved 
that pottery was being produced in Denmark before the advent of the Invaders. The 
date of the invention of the potters’ wheel, the oldest of the potters’ implements, has 
not yet been definitely fixed, but there is sufficient evidence to show that the potters’ 
wheel was invented at a period very early in the history of mankind, for pots from Kish 
and other cities of a remote period prove that the potters’ wheel was contemporaneous 
with the birth of civilization. E.J.V. 

Plants of Homer Laughlin China Co. ANon. Ceram. Ind., 14 [4], 408-17 (1930).— 
A description is given of the present units of the Homer Laughlin China Company 
along with a short history of the development of the company to its present position 
in the whiteware field. A detailed description of plant equipment is given. F.P.H. 


PATENTS 


Insulator bushing joint. ARTHUR O. AusTIN. U. S. 1,752,281, March 25, 1930. 
(1) An insulator bushing comprising a pair of shell members having edges arranged 
to register with each other, means for clamping the shell members together to form a 
closed chamber, the means comprising a separately formed flange secured to one of the 
shell members adjacent the edge thereof but displaced outwardly from the edge in a 
position to leave the edge exposed, an imperforate dam held between the edges of the 
shell members and completely spanning the joint between the flange and its shell mem- 
ber to prevent leakage through the joint and a gasket between the edges. (2) A bush- 
ing insulator comprising a pair of dielectric shell members having open sides facing 
each other and having their edges, surrounding the sides, in confronting relation, to 
form a housing, a separately formed clamping ring surrounding the rim portion of each 
of the shell members and disposed entirely outside of the outer periphery of the housing 
means for connecting the clamping rings to press the confronting edges together, the 
material of each of the shell members being extended inwardly substantially as far 
at the confronting edge of the member as it is throughout the portion thereof in radial 
registration with its clamping ring, so that the confronting edges of the shell members 
will be in direct alignment in the direction of the axis of the housing with the material 
immediately within the clamping rings. 

High-voltage structure. Jesse E. MaTeER. U. S. 1,754,833, April 15, 1930. A 
‘high-voltage structure comprising a wall member having a bushing opening therethrough 
a casing of substantially cup-shape embodying an insulating portion and disposed locally 
about the bushing with its open-end perimeter secured to the wall member around 
the opening, a complete bushing unit having a portion in the casing and conducting 
means extending through the bushing and the casing. 

Insulator. Haroip P. SLEEMAN. U. S. 1,755,032, April 15, 1930. A post insu- 
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lator comprising a pair of insulator units of the link type, a unitary tubular spacer ex- 
tending therebetween, opposed U-links passing through the spaced insulator units, 
and means to engage the legs of the links with the spacer and to unite the parts into 
a rigid whole. 

Spark plugs. J. Y. JouHNson. Brit. 324,316, March 19, 1930. The insulation 
is of highly refractory material such as alumina, magnesia, Marquart’s mass, or the 
rare earths. The parts exposed to high temperatures are glazed by slc. ly sintering 
either the whole mass or the surface which is first polished by an electric are or oxy- 
hydrogen flame. This operation may be accompanied by the spraying of highly re- 
fractory material. The external surface may be covered with a readily melting glazing. 

Electric insulators. A.O. Austin. Brit. 324,706, March 26, 1930. Insulators for 
high potential conductors are provided on their upper surfaces with one or more dielec- 
tric barriers for the purpose of increasing the flash-over voltage, and passages are pro- 
vided in the barriers to allow drainage. Preferably the arrangement of the drainage 
passages is such as to avoid a direct radial discharge over the insulator surface. In 
one embodiment of the invention the barriers are segmental in shape and overlap so 
as to provide drainage passages. Alternatively, tangential holes may be formed in 
the barrier. 


Equipment and Apparatus 


Use of Réntgen methods. Fritz Kastner. Sprechsaal, 63 [2], 21-24 (1930).— 
The two Réntgen methods of investigating the structure of substances are given and 
their application and value noted. The first method is the investigation and determi- 
nation of the coarse structure without reference to the chemical composition or crystal- 
line’structure. The second is the investigation of the fine structure by which not only 
the crystalline structure and the difference between crystalline and amorphous sub- 
stances are ascertained, but also it is possible to determine in what manner a substance 
is built up, how its separate particles are constituted, and from what product it is de- 
rived; also whether it has undergone a thermal or a mechanical treatment. Illustrated. 
See also abstract by F. Kastner and F. K. Mayer this issue p. 464. M.V.K. 

Concrete under the microscope. ANON. Tonind.-Ztg., 54 [12], 193-94 (1930).— 
The stereoscopic microscope is used for determining the destruction of concrete. 12 
photographs show the value of the instrument. M.V.K. 

Photoelectric smoke recorder. \V.P. GRIFFIN AND J. V. BReEtsky. TJyrans. Amer. 
Soc. Mech. Eng., 52 [1], 79-86 (1930).—The paper discusses the necessity of measuring 
smoke density in stacks of power plants, so as to enable the operator to keep the smoke 
down to a minimum. Methods of smoke determination in the past depended on the 
human eye for judging the smoke density, and were influenced by weather conditions, 
being entirely inoperative at night. The photoelectric smoke recorder is described. 
The scheme of @peration is to project a beam of light through the stack or the breech- 
ing on a photoelectric cell. Depending on a lighter or heavier density of smoke in 
the stack, the photoelectric cell, popularly called the ‘electric eye,’’ receives more or 
less light which causes a greater or smaller current to flow through the cell. This current 
is then amplified so as to be sufficiently large to operate a standard indicating and re- 
cording meter. E.P.R. 

Apparatus for determination of thermal expansion of solids at high temperatures. 
H. GERDIEN AND W. JuBitz. Z. tech. Physik, 10, 614-20 (1929).—-An apparatus is 
described for the determination of thermal expansion of test rods of materials (especially 
ceramic materials) near or above their softening point. A 200-mm. test rod is hori 
zontally laid up inside a tubular furnace, supported in the middle. At regular inter 
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vals a system of levers opens two covers on the ends of the furnace and allows prob- 
ing rods of special construction (water-cooled) to enter the furnace for 1 sec. and to 
touch lightly the ends of the test rod; the exact extreme position of the probing rods 
is recorded electrically. The temperature equilibrium is disturbed very little by the 
momentary touch (0.1 sec.). The apparatus is described in detail and drawings are 
given. Curves are reproduced of the expansion of Ag (standard), Ni, ‘‘Pythagoras 
white,”’ and Fe. The mean coefficient of the last three is found to be 16.76 XK 1076, 
15.12 X 10-8, and 5.68 X 10-6, respectively (ranges 20 to 1000°, 20 to 1720°, and 40 
to 1006°, respectively). (C.A.) 
New viscometer. A. KAmpr AND O. SCHRENK. Kunstseide, 11, 376-81 (1929).— 
The known viscometers are discussed critically and a detailed description including 
drawings is given of the authors’ new viscometer which is similar in principle to that 
of Coulomb. The instrument consists of a rotatable body arranged on a vertical axis 
which is immersed in the liquid to a certain depth and then caused to rotate by a fall- 
ing weight which exerts a rotating action due to threads on the axis. The time for a 
certain distance of fall is directly proportional to the inner friction of the solution being 
investigated. The range of the instrument is from 3 to 4 poises up to unlimited vis- 
cosities. It obviates many of the difficulties of most of the other instruments and is 
especially simple to manipulate. (C.A.) 
New stoneware bodies. III. Expansion behavior between 20°C and 1200°C. 
Wir M. Coun. Ber. deut. keram. Ges., 11 [2], 62-70 (1930).—An apparatus is de- 
scribed for determining the expansion behavior of bodies over the interval 0 to 1400°C. 
The apparatus consists of a tube furnace with two cathetometer microscopes arranged 
for sighting onto two indentations on the specimen under investigation. The expan- 
sion behavior is thus determined by following the reference marks by means of the 
micrometer adjustments on the tubes of the microscopes as the temperature of the fur- 
nace is varied. Data are given for a number of stoneware bodies. For Parts I and II 
see Ceram. Abs., 8 [11], 824 (1929). F.P.H. 
Monotron hardness indicator, ANON. Machinery, 34 [870], 331 (1929); ab- 
stracted in Trans. Amer. Soc. Steel Treating, 16 [3], 483 (1929).—Description of a ma- 
chine developed by Shore Instrument and Manufacturing Co., Jamaica, N. Y., which 
is of constant-size impression type, load required to give definite standard penetra- 
tion as measured by lower dial indicator, being read off from larger dial. E.P.R. 
Machine for measuring hardness. J. PoMEy AND P. VouLET. Rev. métal., 26, 
238-47 (1929); Mech. World, 87 [2253], 226 (1930); for abstract see Ceram. Abs., 
8 [11], 830 (1929). E.P.R. 
New method of measuring furnace temperatures with optical pyrometer. G. AECK- 
ERLEIN. Z. tech. Physik, 10, 129-36 (1929).—-Temperature measurements by optical 
pyrometers become uncertain when the radiation from the furnace no longer corre- 
sponds with the blackbody conditions. By observing the apparent temperature of a 
surface of known regular and diffuse reflective power at two different angles and resolv- 
ing the intensities obtained into that emitted by, and that reflected from the surface, 
the true temperature can be determined from the former. The conditions under which 
this method is valid are discussed. Some tests are recorded in which the results ob- 
tained agreed with those given by a thermocouple. (J.I.M.) 
Simple optical pyrometer for temperature measurements between 950°C and 
2000°C. G. NaksER. Z. Metallkunde, 21, 273 (1929).—This pyrometer determines 
the temperature of a glowing body by establishing its color and gives the actual tem- 
perature without correction within a limit of error of approximately 1%. The instru- 
ment and the principle of measurement are briefly described. (J.I.M.) 
Temperature measurements in ceramic industries. H. Mrerainc. Sprechsaal, 
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63 [3], 35-38 (1930).—Different apparatus for measuring temperatures which are used 

with success in ceramic industries, especially in porcelain and brick kilns, are described. 
M.V.K. 

Pyrometer and practice. ANON. Sprechsaal, 63 [9], 152-53 (1930).—The im- 

portance of the pyrometer in ceramic industries and the necessity of thorough control 

of these delicate instruments as they become susceptible after a certain length of time 
to the action of gases, continuous high temperatures, etc., are discussed. M.V.K. 

Thermoelements in ceramic practice. G. A. HuNKELE. Brick Clay Rec., 76 [7], 


443-44 (1930); see also Ceram. Abs., 9 [4], 298 (1930). E.J.V. 
Mechanical displacement of air under low pressure. JEAN MERLAN. Chaleur 
ind., 11, 87-98 (1930). A.J.M. 


Relative humidity and moisture content of air. RaLpH K. Hursn. Clay-Worker, 
93 [4], 269-72 (1930); for abstract see Ceram. Abs., 9 [2], 134 (1930). E.J.V. 

Design of driers. III and IV. L. Ramzine. Chaleur ind., 10, 343-52, 397-407 
(1929).—Detailed calculations are given with charts and diagrams. For Parts I and 


II see Ceram. Abs., 9 [3], 225 (1930). A.J.M 
Heat dispersing device in driers. ANTONIN WEBER. Siavivo, p. 313 (1929).— 
These are fans requiring from 5 to 8 u.p. for driving. R.B. 


New drying installation. A. Nawratu. Tonind.-Zig., 54 [19], 319-21 (1930).— 
Description of a new drying installation of ‘‘Nawrath system”’ is given and its advantages 
are pointed out. M.V.K. 

Modern drying apparatus. N.ScuHIENER. Emaillewaren-Ind.,7 [6], 43-44 (1930).— 
A description of several types of new automatic apparatus used in the German ceramic 
industry is given. M.V.K. 

Drying racks for brick. ANTOIN WEBER. Stavivo, p. 238 (1929).—Twelve kinds 
of drying racks are described which may be divided into three classes; (1) racks for 
drying brick by waste heat (flue gases), (2) for drying brick outside, and (3) for thin- 
walled goods. R.B. 

Grinding and classification. I. Batch grinding. II. Batch closed-circuit grind- 
ing. A. W. FAHRENWALD. Bur. Mines, Repts. of Invest., Nos. 2989 and 2990, 9 pp. 
and 11 pp. (1930).—A batch-grind technique, described in the first report, was designed 
for use in studying the rate of production of finished products in a ball mill. This 
rate is given in grams per minute. The rate of production of the finished product may 
or may not increase with time of grinding over a limited time range. With quartz, 
the rate when grinding to finished —65- and —100-mesh products, is greatest for the 
initial 3-minute time of grind increment. For finished sizes finer than 100-mesh the 
maximum rate of production of finished product occurs at later time increments of 
grind. The rate of production of finished product, disregarding the element of fric- 
tion between balls and liners, seems to be a function of the total surface of unfinished 
sand grains in the mill. As long as there is an increase of surface of unfinished sand 
in the mill, regardless of weight, there is an increase in rate of production of finished 
product. Rate of production drops off with decrease of surface of unfinished sand in 
the mill. The rate of production is an inverse function of fineness of finished product 
The mill employing grinding quartz had four times as much capacity to produce finished 
—250-mesh sand. For Morning ore the capacity of the mill was, roughly, twice as 
great when grinding finished —65-mesh product as when grinding finished —250-mesh 
product. The rate of production of finished —150-, —200-, and —250-mesh Morning 
ore is approximately 3 times the rate of production of the same finished sizes of quartz. 
In the second report a laboratory closed-circuit technique designed to simulate plant 
closed-circuit grinding practice is outlined and numerous experimental data are given. 
The two principal variables considered are (1) magnitude of circulating load, and (2) 
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fineness of the finished product. Closed-circuit grinding is, roughly, from 10 to 20% 
more efficient than open-circuit grinding. In these experiments for relatively coarse 
(48- to 100-mesh) grinding the highest circulating loads (4.0 to 7.5) gave the highest 
grinding efficiency. For intermediate fine grinding (—115- to —165-mesh), circulating 
loads of from 10 to 2 gave nearly equally efficient grinding. For the fine grinding (about 
—165), circulating loads of from 5.4 to 4.5 gave maximum ball-mill efficiency. The 
circulating load for best grinding efficiency in ball mills is a function of the fineness of 
the finished product in the ball mill. R.A.H. 
Electric furnace for the laboratory. A. L. Guerro. Anales Ingenieria [Bogota], 
38 [430], 2 (1929); Eng. Index, 1929.—A brief description of a small tubular furnace 
is given. The tube is of Alundum or porcelain 40 cm. long by 5 or 7 cm. diam., on which 
is wound a solenoid of 12 m. of chrome nickel wire '/\5 in. by 0.0275 in., with a wrapping 
of Alundum cement. The furnace consumes 600 w. with current of 110 v. (J.J.M.) 
Note on molybdenum wire-wound furnaces. C. Sykes. Metal Ind., 35 [18], 
415-18 (1929); reviewed in Trans. Amer. Soc. Steel Treating, 17 [2], 312 (1930).—De- 
scription of furnaces designed by S. for metallurgical and other research purposes; 
of various types available for operation over temperature range of 1100 to 1650°C 
molybdenum-wound furnaces most suitable; furnaces with porous tube as inner lining; 
by using a central core which is nonporous, a furnace can be constructed in which work 
can be carried out in an atmosphere independent of that necessary for protection of 
winding. E.P.R. 
Furnaces and drying ovens. ANON. Elec. Times, 76 [1985], 777-78 (1929); 
reviewed in Trans. Amer. Soc. Steel Treating, 17- [2], 311 (1930).—Large electric anneal- 
ing furnace and forced-air circulation drying oven are used in switchgear production 
at Hebburn-upon-Tyne. E.P.R. 
Mechanical weighing gives better quality. ANon. Brick Clay Rec., 76 [7], 452-58 
(1930).—Equipment which is labor saving and which improves the quality of the ware 
includes automatic weighing and mixing devices, probably more commonly known 
as poidometers, constant weight feeders, etc. Perhaps the most common use to which 
these machines are put is in stiff-mud machines using manganese, hematite ore, barium 
carbonate, or any other raw material which must be introduced into the clay in definite 
proportions. A new use to which automatic weighing devices are being put is for weigh- 
ing and feeding raw materials into dry pans. One type of automatic weighing device 
can be equipped with an arrangement for handling water used for pugging the clay. 
One of the most recent developments of the belt type of automatic weighing device is 
a small machine with a belt width of only 6 inches designed especially for the addition 
of barium to clays subject to efflorescence. The most widely used automatic weigh- 
ing and proportioning device is a feeder-weigher-conveyer which feeds materials by 
weight and weighs and registers the material it handles. Three types of these devices 
are described as to construction details and operating principles, as is a special installa- 
tion in a face brick plant using three different kinds of materials in their batch. Illus- 
trated. 
Small spray-painting apparatus. ANon. Brass World, 26 [2], 38 (1930).—Econ- 
omy, dependability, and large production capacity are features claimed for a new spray- 
ing apparatus marketed by the DeVilbiss Co. E.P.R. 
Ultra-violet glass part of unit used to detect bootleg liquor. ANoNn. Amer. Glass 
Rev., 49 [28], 36 (1930).—An apparatus for detection of spurious jewelry, counterfeit 
currency, and bootleg liquor was demonstrated by Herman Goodman of New 
York, at a recent meeting of the Society of Medical Jurisprudence in the New York 
Academy of Medicine. The glass used as a part of the apparatus is made at the Corning 
Glass Works and allows transmission of only ultra-violet rays, excluding all visible 
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light. The filter has been under experimentation by H. P. Gage and optical labora- 
tory assistants at the Corning plant. Many of the possibilities were demonstrated, 
including the exposition of the indelible traces of poisons in ‘‘recovered”’ industrial 
alcohols. Goodman declared that no amount of distillation would remove telltale 
characteristics from alcohol. He said that his ray would reveal particles as small as 
one five-millionth of the mass. E.P.R. 
Metafiltration. J. A. Pickarp. Chem. and Ind., 49, 33 (1930).—The metafilter 
is an improvement on the edge type of filter. It is composed of strips of nonporous 
solid material placed on each other to give a series of long horizontal ‘‘V’’-shaped spaces 
through which filtration takes place. The filters are now built in circular form. The 
filtering material used is ‘“metasil,’’ a specially treated Kieselguhr. H.HS. 
Simple method for maintaining pressure constant ina gasometer. GEORG SCHULTZE. 
Chem. Fabrik, 703 (1928).—Description of a simple device to compensate the loss of 
weight when the bell of the gasometer sinks. (C.A.) 
New self-contained slurry feeder. ANoNn. Pit and Quarry, 19 [6], 160 (1929).— 
A special design slurry feeder, introduced by Taylor Engineering & Mfg. Co., is entirely 
self-contained and enclosed, consisting of a disk onto the side of which are bolted a 
number of cast-iron buckets, the buckets being adjustable to regulate the discharge 
into the funnel which conducts the slurry into the kiln. E.P.R. 
Milling practice at the Alaska Juneau concentrator. P.R.Brap.iey. Bur. Mines, 
Information Circ., No. 6236, 16 pp. (1930).—First of a new series of reports describing 
milling methods and costs in the various districts of the U.S, It includes flow sheets 
and a general description of the plant. An account is given of methods used in coarse 
crushing and sorting, disposal of waste, fine grinding, concentrating, and retreatment. 
R.A.H. 
New jaw crusher simplifies breaking operations. ANon. Pit and Quarry, 19 
[6], 155 (1929).—An improved jaw crusher Telsmith No. 15-A, equipped with 15 in. x 
24 in. feed opening has been brought out by the Smith Engineering Works of Milwaukee, 
Wis. This jaw crusher is remarkably substantial and unusually compact. E.P.R. 
Recent developments in the application of closed circuit fine grinding. A. ANABLE. 
Rock Prod., 33 [7], 66-69 (1930).—A. states that unit power consumptions for fine 
grinding in metallurgical plants are materially lower than corresponding figures for 
cement grinding, chiefly because closed circuit grinding is used. Average fine-grind- 
ing practice makes use of primary closed circuit mills, reducing material of '/2 inch 
to 1'/. inch size to 28- to 65-mesh, intermediate open circuit bowl classifiers and secon- 
dary closed circuit mills, reducing the material to 100- to 200-mesh. Closed circuit 
grinding is beneficial because it gives (1) a definite control of fineness; (2) a better 
mixing of the raw materials below firing; and (3) better grinding economy through 
reduced power consumptions and smaller mills. Semicommercial scale tests were 
made to determine closed-circuit power consumption on cement slurry. Through 
closing the mill circuit in 90% —200-mesh grinding the secondary mill’s capacity was 
increased 145% and the unit power consumption reduced 71%. In 95% —200-mesh 
grinding, the capacity increase was 162% and unit power reduction 77%. From the 
tests it was concluded that (1) slurry ground in closed circuit burns as readily as that 
ground in open circuit; (2) the nearer the reaction approaches completion the greater 
is the advantage of the closed circuit product; (3) the more difficult are the raw ma- 
terials to burn, the greater is the advantage of the closed circuit product. Closed cir- 
cuit grinding reduces the amount and size of oversize material thus benefiting the cal- 


cining reactions. The ground material is thickened before being calcined. Illustrated. 
W.W.M 


New mechanical separator. ANON. Pit and Quarry, 19 [6], 155 (1929).—A new 
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mechanical separator for classifying materials to an extreme fineness has just been 
announced by the Raymond Bros. Impact Pulverizer Company. It is claimed that 
this separator represents an improvement over existing types of air separating equip- 
ment. E.P.R. 
Explosives for extracting stones and earths. JosEF STEPANEK. Stavivo, p. 232 
(1929).—In addition to the usual explosives for shooting rocks, burned lime is used 
for blowing clays, especially the softer kinds. The lime is introduced in the form of 
a compressed cartridge into an orifice of the ground to be loosened, is sealed, and water 
is introduced through a tube of small diameter. By slaking lime, its volume and ground 


blast are increased. R.B. 
Use of dredgers in brick industry. JoseF HAVRANEK. Silavivo, p. 231 (1929). 
R.B. 


Economy in fuel features small excavator. ANon. Pit and Quarry, 19 [6], 15 
(1929).—In 1928 the Bucyrus-Erie 1030, */, cu. yd. gasoline shovel was introduced. 
In 1929 the machine was offered with a Diesel drive, thus combining the rugged sim- 
plicity, fast cycle, and ease of operation with a fuel cost that is low compared with 
steam or gasoline. E.P.R. 

Apparatus for cutting brick and similar products. P. RENAULT. Rev. mat. constr. 
trav. pub., No. 245, pp. 35-37B (1930).—R. discusses the longitudinal cutting of sewer 
pipe. See also Ceram. Abs., 9 [3], 217; [4], 295 (1930). A.J.M. 

Pug mills in brickworks. Fr. BEzuUNK. Stavivo, p. 338 (1929).—B. describes the 
influence of suitable design of the mill and suitable mounting of the scraping belt upon 


the capacity of the mill. R.B. 
Standardization of brickwork machinery. A. REzAC. Stavivo, p. 235 (1929). 
R.B. 


Unit system of loading brick in box cars. ANON. Brick Clay Rec., 76 [6], 396-97 
(1930).—An interesting method of loading glazed brick into box cars, developed by the 
Acme Steel Co., is being used at the Straitsville Impervious Brick Co. In this method 
13,000 brick are loaded in a car. No brick are placed between the doors. On either 
side of the door and at each end of the car wooden bulkheads are placed. Strips of 
steel are nailed to the bulkheads at the door, then back along the floor to the bulkheads 
at the end of the car. The brick are loaded in each end of the car, 8 courses high, with 
a layer of corrugated paper between each course. These steel strips are drawn over 
the brick and again nailed to the bulkhead at the door, making a complete unit in each 
end of the car. Specifications for the loading and bracing of glazed brick are offered. 
It is said that this method has reduced damage claims from as high as $500 per car to 
practically nothing. The method of loading will cost approximately $1.00 per M brick. 
Illustrated. E.J.V. 

Methods of transportation employed in ceramic plants. W.Hormann. Ber. deut. 
keram. Ges., 11 [1], 25-30 (1930).—A discussion is given of the various methods of trans- 
porting material around ceramic plants. F.P.H. 

Chromium plating research. ANON. Commercial Stand. Monthly, 6 [9], 281 
(1930).—During recent years chromium plating has come into extensive use. In this 
process it is difficult to deposit chromium in the recesses or remote parts of irregu- 
larly shaped articles. In the language of the platers, the solution has poor throwing 
power. The results of extensive studies show that any revolutionary improvements 
in throwing power are improbable. By the use of relatively dilute solutions of chromic 
acid, with a low sulphate content and at a fairly high temperature and current den- 
sity, better throwing power is obtained than under the reverse conditions. When, 
however, as is generally true in plating plants, the available voltage is less than 6, lower 
temperatures and current densities must be used. Chromium plating is entirely prac- 
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ticable, as shown by its present extensive use. This study shows that it will continue 
to require more care and ingenuity of the platers to produce complete covering with 
bright chromium deposits than does plating with nickel or other metals. E.J.V. 
New iron alloy is cast to finalshape. ANON. Brick Clay Rec., 76 [7], 449 (1930).— 
A new iron alloy known as Ironite and developed by the Kinite Corp., Milwaukee, Wis., 
is said to have unusual abrasive and compression resistance properties due to a close 
grained and tough structure. It is cast to shape, thus saving machining and permitting 
dies to be cast in one piece which would otherwise have to be made in sections. The 
material is an electric furnace iron alloy containing chromium, vanadium, and nickel. 
It is suitable for forming dies, machine parts, etc., where a close textured and tough 


alloy iron is required. E.J.V. 
Theory and practice of corrosion-resistant equipment. ANon. Jron Age, 125 [4], 
306 (1930).—A technical discussion. 


Control of kilns. Kari Mtnzer. Keramos, 9 [2], 51-54 (1930).—A description 
is given of the Duplex-Mono apparatus used for determining and recording the amount 
of carbon dioxide and unburned gases (CO and H:2) present in kilns where porcelain 
is being fired. The apparatus is made and marketed by Mono G.m.b.H., Hamburg, 
Germany. F.P.H. 

Modern boiler practice. W.S. Coates. Chem. and Ind., 48, 1179 (1929).—In 
boilers operating at pressures greater than 250 Ibs. per sq. in., it is impossible to main- 
tain the necessary ratio of carbonate to sulphate which will prevent scale formation, 
because the carbonate is hydrolyzed to NaOH. The use of Na;PO, instead of Na,CO; 
meets the difficulty, and only a small phosphate-sulphate ratio is required. H.H.S. 

Progress in stoneware equipment. Fr. MULLER. Ber. deut. keram. Ges., 11 [1], 
30-42 (1930).—A description is given of the latest types of stoneware equipment such 
as pumps, exhausters, etc. F.P.H. 

Electricity in the manufacture of cement. ANoN. Elec. Rev., 106, 50-54 (1930).— 
The new cement works of G. & T. Earle, Ltd., at Hope, Derbyshire, Eng., affords an 
excellent example of a large all-electric factory presenting several novel, and in some 


cases unique, features. Illustrated. H.H:S. 
Improvements at Kier Fire Brick Company plant. ANon. Blast Fur. Steel Plant, 
18 [3], 509-14 (1930). F.P.H 


BOOKS, CIRCULARS, AND BULLETINS 


Importance of screening to crushing and grinding. ANon. Pil and Quarry, 19 
[6], 137 (1929).—The W. S. Tyler Co., Cleveland, has published a booklet which de- 
scribes and illustrates the use of Hum-mer screens between crushing and grinding equip- 
ment. E.P.R 

Performance records of the Raymond kiln-mill. ANon. Pit and Quarry, 19 [6], 
137 (1929).—The Raymond Bros. Impact Pulverizer Co., Chicago, has published a 
booklet which describes and illustrates typical installations of an air-drying pulverizer 
in gypsum, limestone, and other industries. E.P.R. 

Spectrum analysis. ANon. Abrasive Ind., i1 [4], 50 (1930).—Adam Hilger, Ltd., 
London, Eng., has issued two booklets, one devoted to spectrographic outfits for met 
allurgical analyses and the other to the practice of spectrum analysis with the company’s 
instruments. ‘The instruments are described and illustrated and methods of use sug- 
gested. E.P.R. 

Westinghouse apparatus insulators. ANoN. Pit and Quarry, 19 [6], 137 (1929). 
Circular 1858, Westinghouse Electric & Mfg. Co. describes, illustrates, and gives test 
data on a complete line of outdoor apparatus insulators. E.P.R. 

Cleveland streamline drifters. ANON. Pit and Quarry, 19 [6], 137 (1929).—Bulle- 
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tin No. 103, Cleveland Rock Drill Co. describes, illustrates, and lists specifications 
for the new one-man drift-drills. E.P.R. 
Venturafin method of heating. ANon. Pit and Quarry, 19 [6], 137 (1929).—The 
American Blower Corp., Detroit, has published a booklet which describes and illus- 
trates method of industrial heating by forcing air through a honey-comb radiator unit. 
Capacity tables are also included. E.P.R. 


PATENTS 


Oven heating and circulating system. Burt S. Harrison. U. S. 1,752,483, April 
1, 1930. A method of heating consisting in providing a volume of products of combus- 
tion of desired temperature, using the products to raise a supply of air to a given tem- 
perature, circulating the products of combustion within a desired area, circulating 
the supply of air within another area and recirculating the products of combustion 
and air. 

Discharge means for tube or ball mills. Paut BopENsTEIN. U.S. 1,753,685, 
April 8, 1930. In a device for the wet grinding of material, a grinding drum coaxially 
arranged with a discharge chamber and a hollow trunnion, the drum and the chamber 
having a common perforated wall, and adjustable means within the discharge chamber 
for returning any desired portion of material from the chamber to the drum. 

Shale planer. JosEpH M. PoweEw. U. S. 1,753,804, April 8, 1930. A shale-bank 
planer comprising a chassis of the double track-laying type, a turntable mounted on 
a vertical axis on the chassis, a tower carried by the turntable, a driving shaft carried 
by the turntable substantially at the ground level and in position to clear the track- 
laying elements of the chassis, an idler shaft carried at the upper end of the tower, an 
endless planer belt supported by the driving shaft and idler, guideways in the tower 
engaging the active run of the planer belt, an upwardly and rearwardly inclined chute 
carried by the turntable with its lower end closely adjacent the planer belt drive shaft, 
an endless scraper element traversing the chute and engaging the drive shaft, means 
carried by the turntable for applying power to the drive shaft through the scraper ele- 
ment, means carried by the turntable for rotating the turntable upon the chassis, means 
carried by the turntable for controlling the application of power to the track-laying 
elements of the chassis, an endless conveyer carried by the turntable and arranged to 
receive the discharge from the upwardly inclined chute, means for supporting the last- 
mentioned conveyer to swing about a vertical axis on the turntable, and means carried 
by the turntable for controlling the application of power to the conveyer. 

Calcining apparatus. FREDERICK GELSTHARP. U. S. 1,754,854, April 15, 1930. 
In combination in calcining apparatus, an inclined rotary drum, a supply hopper ad- 
jacent the higher end of the drum, a supply pipe leading from the hopper into the higher 
end, means for supplying heated gases of combustion at the lower end of the drum, a 
chamber surrounding the pipe into which the higher end of the drum opens and having 
an outlet independent of the pipe, and means for withdrawing the gases of combus- 
tion from the chamber through the outlet, an opening being provided in the pipe inter- 
mediate its ends leading into the chamber so that a portion of the gases of combustion 
are drawn through the outer end of the pipe. 

Lubricating clay. A. MoNNIER. Brit. 323,988, March 12, 1930. A clay stream 
for the manufacture of tile is lubricated, prior to cutting and stamping, by passing 
through.a double-walled casing’ in the interior of which the lubricant is injected and 
atomized by air jets. The clay stream from a press passes through a casing having 
perforated outer and inner walls forming an inner chamber into which lubricant is in- 
jected by opposite pairs of jets disposed above and below the stream between upper 
and lower pairs of distributing rollers. Baffles prevent the spray escaping along the 
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stream of clay. The casing is packed with finely-divided material, e.g., steel turnings 
to condense excess lubricant which collects in a funnel. 

Glazing ceramic ware. MASCHINENFABRIK vorRM. G. Dorst Akt.-Ggs. Brit. 
323,997, March 12, 1930. Relates to a closed airtight container from which glaze is 
delivered, the rate of flow of the glaze being regulated by admitting air to the container. 
According to the invention, a cap having an orifice is screwed onto the outer end of a 
cock which admits air to the container. The size of the orifice is chosen to suit the vis- 
cosity of the glaze in use at the time and the cap may be changed for another with a 
larger or smaller orifice when a different glaze is in use. 

Potter’s jiggers. C. FARR AND W. Bouton, Lrp. Brit. 324,298, March 19, 1930 
The jigger head mold-clamping mechanism in the parent case is used to clamp verti- 
cally-divided molds instead of horizontally-divided ones. 

Tilting furnaces. W. F. SKLENAR AND BRITISH REVERBERATORY FURNACES, LTD. 
Brit. 324,339, March 19, 1930. An oil-fired tilting furnace for melting relatively small 
charges of metals and alloys comprises an outer metal casing, a refractory lining shaped 
to form a hollowed bed, a pouring spout arranged above the normal metal level, a com- 
bined tapping and inspection door covering the spout, and a charging shaft which also 
serves for the escape of combustion products. The burner is removably fitted, and 
air for combustion supplied by a fan is heated in cored tubes in the shaft. 

Pyrometers. F. C. WHALEN AND RApIOVISOR PARENT, Ltp. Brit. 324,500, 
March 19, 1930. Ina radiation pyrometer in which the rays emitted by a heated body 
are focussed onto a light-sensitive cell, a color filter is inserted in the path of the rays 
to confine the radiation received by the cell to any desired range of wave-lengths 

Molding crucibles, etc. A. C. May. Brit. 324,769, March 26, 1930. Hollow 
pottery, earthenware, and other refractory articles, e.g., graphite and clay crucibles, 
pipes, tubes, chemical containers, etc., are formed by feeding the material, in dry powder 
form, through a nozzle into a rotary mold and incorporating fluid therewith during its 
passage to or as it leaves the nozzle. The mold is lined with canvas secured by a ring 
and plate which are held against rotation by dowels. Apertures permit escape of 
air. A dry mixture of finely-ground argillaceous material is fed to the nozzle and is 
sprayed into the mold by liquid or steam fed through a pipe toa spraying nozzle. After 
the requisite quantity of material has been introduced, the column is turned to remove 
the nozzle and to bring into position a plunger which is lowered to compress the ma- 
terial. The speed of the mold is reduced or arrested while the plunger operates, rela 
tive rotation of the mold and plunger being prevented by a ball or roller thrust bear- 
ing interposed between the plunger and its support. To form tubular articles, the 
parabolic article formed in the rotary mold is transferred, while plastic, to a tubular 
mold and shaped by a plunger or forming tool. 


Kilns, Furnaces, Fuels, and Combustion 


Tunnel kilns for firing fire and clay brick. F. B. PLeTcHER aNnp W. G. GUDE. 
Iron Trade Rev., 83, 1617-20 (1928).—Illustrated particulars are given of an installa- 
tion of tunnel-fired kilns at the plant of the Harbison-Walker Refractories Co., Pitts- 
burgh. The kilns are stoker-fired and are each 444 ft. in length. (J.I.SI.) 

Tunnel furnaces in the ceramic industry, W. Ponti. Repts. Czechoslo. Ceram. 
Soc., p. 114 (1926).—P. emphasizes the following advantages of tunnel furnaces: (1) 
economy of fuel up to 71%, (2) reduced waste, (3) smaller consumption of lining ma- 
terial, (4) simpler handling, shorter transport path for goods, casings, and coal, (5) 
time required for firing is reduced (for porcelain to 48 hrs., earthenware, 48 to 60 hrs., 
paving tile 80 to 100 hrs., fire clay and brick 50 hrs.), and (6) the weekly output of the 
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furnace is increased by 400 to 600 cu. m. for porcelain and earthenware, by 150 to 200 
cu. m. for fine stoneware, by 250,000 to 300,000 tile, by 150,000 to 250,000 paving tile, 


by 135,000 to 175,000 brick, and by 400 T. of fireproof goods. R.B. 
Electric tunnel kiln design. J. KELLEHER. Fuels and Fur., 7 [6], 903-904 (1929); 
see Ceram. Abs., 8 [6], 440 (1929). W.W.M. 


Experience with “LaStovicka’s” small tunnel furnace. E. OrATor. Stavivo, 
p. 511 (1929).—Small tunnel furnaces have turned out well. Such a furnace was designed 
in 1928 by Vojtéch LaStoviéka of Trnovy Ujezd near Prague. The furnace consists 
of a tunnel 20 m. in length, 0.90 m. wide, and 1.45 m. high and contains 15 to 17 plat- 
form trucks. At the channel side there is a furnace 1 m. long and 0.60 m. wide, and the 
chimney has a diameter of 0.60 m. and is 18 m. high. The tunnel is vaulted (in the 
thickness of 1 brick), 7.e., 15 cm., and above the vault there is a drying chamber. The 
fuel consumption is 250 to 300 kg. per 1000 bricks 29 x 14 x 6.5 em. in size. 4000 to 
4500 bricks are produced in 24 hours. R.B. 


New tunnel kiln. A. N. Tarrant. Pottery Gaz., 55 [634], 648-49 (1930).—A 
Woodhall-Duckham kiln of circular formation having a continuously moving tray or 
platform which acts as a ware support has been in operation at Bonnyton, Kilmarnock, 
and another has been erected at a Burslem pottery. The new circular kiln is approxi- 
mately 100 ft. over-all diameter, including buckstays and platforms, the mean circum- 
ference of the tunnel being 260 ft. The kiln is erected on four heavy steel girders, 
supported by brick piers some 5 ft. above the ground level. The steel moving plat- 
form or tray for carrying the goods is supported upon steel flanged wheels, carried at 
suitable intervals by the heavy girders. It is fitted at the middle line with a continuous 
toothed rack, operated by two pinions at opposite positions on the circle, these being 
driven by a long cross-shaft and reducing gears by an electric motor at the center of 
the circle. The edges of the platform are provided with continuous steel angles, the 
edges of which dip into sand channels. This arrangement forms an air-tight seal. The 
tray-setting space is 7 ft. high by 6 ft. wide. As an open-fired kiln for saggers, etc., 
the setting capacity is 10,920 cu. ft. per cycle, and as a muffle kiln for firing open-set 
glost materials the capacity is 7980 cu. ft. A 15 h.p. unit carries the full load of tray 
movement, water gas, and secondary air fans. By means of a variable gear the tray 
speed can be immediately altered to suit requirements. When required to be used as 
a muffle kiln for open-placed ware, walls are constructed on each edge of the moving 
platform, thus forming a continuous muffle so that the flame does not come into con- 
tact with the ware and heat is carried on entirely by radiation. The tray movement 
is clockwise and the progressive heating is carried out in stages as follows: In the first 
section air is admitted at the inlet of the kiln to act as a conveyer and to break up the 
convection currents, drying out the last traces of mechanical moisture. The air is 
drawn off again through controlled by-passes to the main flue. In the second stage 
the hygroscopic moisture is driven off by radiant heat from the tunnel walls in which 
are incorporated flues for the waste products of combustion. The moisture expelled 
at this stage is removed through apertures in the.hollow brickwork on the floor of the 
tray and thence into ducts connected with the waste-gas flues. The firing of the ma- 
terials zone consists of 30 ft. or three bays of specially made fire brick. There are 18 
firing chambers on each side of the kiln. The gas and air are carried to four parallel 
flues running longitudinally in the roof of the kiln and these flues are provided with 
nostrils leading into the separate combustion chambers. Firing takes place down- 
ward through vertical flues and enters the kiln proper at the bottom. This section 
is under control throughout the full length and any portion can be made the hottest 
or the coolest at will to suit particular requirements. In the cooling zone the tem- 
perature drop is carefully attended to. Air is admitted at the outlet end of the kiln 
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and through the goods to a point where the temperature is approximately 200°C. It 
is drawn off by a fan and put under pressure through flues constructed in the walls of 
the kiln picking up heat radiated from the goods before reaching the combustion cham- 
bers. The heating is very regular over the cross-section of the tray and temperature 
readings taken by means of a disappearing filament pyrometer varied only 5° between 
the top and bottom of the kiln, the bottom always being the hottest, which is the re- 
verse of the experience in connection with ordinary tunnel kilns. E.J.V. 


Future of downdraft kilns. A. F. GreEAvES-WaALKER. Brick Clay Rec., 76 [7], 
445-49 (1930).—It seems obvious that the downdraft kiln will continue to be the princi- 
pal firing unit in the heavy clay branch for a long time to come, but within a few years 
it should become a much more efficient unit than it is at present. From present indi- 
cations the downdraft kiln of the future will be rectangular with a flat crown of sus- 
pended shapes. It will be equipped with mechanical stokers, the rectangular form 
eliminating the difficulties encountered in mechanically stoking the round kiln. It 
will be insulated throughout in crown, walls, and bottom. The furnaces will be smaller, 
1.e., the ratio of grate area to kiln floor area will be increased due to the shape of crown, 
insulation, better combustion, and better draft control. The draft will be mechani- 
cally induced and all combustion gases will be passed through a recuperator and the 
air thus heated will be used in drying and heating and possibly as secondary air. A 
kiln of this description properly designed and constructed should show an efficiency 
at least 10% higher than the best of the type in use today and from 20 to 25% higher 
than the average. The fuel saving and increased capacity should be sufficient to pay 
for any difference in cost in a very short time. H. D. Schoonover feels that it is safe to 
assume that the periodic kiln is near the peak of its perfection and will be replaced by 
the tunnel kiln as soon as the latter proves itself adjustable to the varying firing con- 
ditions of different wares. Along the lines of greatest development the tunnel kiln 
has shown to such a decided advantage over the old method of firing that it is safe to 
assume that as it enters new fields there will be a continued replacement of periodic 
kilns by tunnel kilns. Philip Dressler believes that the heavy clay products field has, 
at the present moment, reached the stage of development where it is ready for the tunnel 
kiln and that in the next decade the great majority of the larger plants will find it profit- 
able to install continuous methods of firing. In order to take advantage of the maxi- 
mum possible benefits to be obtained from the use of tunnel kilns, many plants will 
be completely remodeled and in other cases entirely new plants erected. E.J.V. 

Importance of draft in furnaces and its influence on the particular losses. B. 
HELAN. Repts. Czechoslo. Ceram. Soc., p. 35 (1926).—The draft is indicated in milli- 
meters of water column and at the same time the difference in weight of the columns 
of cold air and flue gases generated in an area of 1 sq. m. (kg./sq. m.) is shown. ‘The 
draft is a function of the temperature of the atmosphere, of the density and tempera- 
ture of the flue gases, and of the height of the chimney. Part of the draft is consumed 
by overcoming the resistances. The draft should be carefully regulated by the stoker. 
Aro-Solo and Krupp regulators admit additional air into the flue or chimney, thereby 
balancing the fluctuating depression. These regulators are suitable for positive devia- 
tions but are unable to balance fluctuations if the draft falls below a certain limit. 

R.B. 


Tile furnaces of smaller capacity. ANTONIN WEBER. Stfavivo, p. 338 (1929).—The 
Kassel furnace as well as the single-chamber furnace with back flashing flame has an 
excessive fuel consumption. A small zig-zag furnace is more advantageous. For a 
weekly supply of 40,000 tiles, half of which are brick and half covering material, a zig- 
zag furnace with 8 chambers each 2 m. in width and 2.30 m. in height is sufficient. With 
a chimney 25 m. in height the whole furnace has a base surface of 15 to 12m. Whereas 
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in large furnaces about 300 to 400 kg. of piece coal are burned for producing 1000 tiles 
only 150 to 180 kg. of coal (pulverized) are burned in the zig-zag furnace. In addi- 
tion to this, the percentage of first-rate products is increased to 80 to 90% when the fur- 
nace is suitably handled. R.B. 
High efficiency of kilns. I. THor. Tonind.-Ztg., 54 [16], 253-55 (1930).— T. dis- 
cusses how to increase the efficiency of kilns and to avoid injurious overheating of the 
ware by a better arrangement of the charge. M.V.K. 
Heat balance of annular furnaces. B. HELAN. Repts. Czechoslo. Ceram. Soc., 
p. 123 (1927).—-H. published the heat balance of 26 annular brick furnaces in Czecho- 
slovakia. The data are schematically grouped in tables and diagrams. R.B. 
Reversing fire in annular furnaces. Jos. R. Frata. Stavivo, p. 639 (1929).— 
Sometimes in annular furnaces the direction of fire must be reversed when repairing 
some of the chambers and when the fire cannot be retained. F. describes a simple 
and convenient method of reversing the fire consisting essentially in reénforcing the 
fire before the reversal and pressing it to the floor of the furnace. R.B. 
Economical service of annular furnaces. F. TESAR AND J. PUTTERLIK. Stlavivo, 
p. 336 (1929).—The authors express the economy (#7) of annular furnaces by the follow- 
ing formula: 
PO2Z? P V 2? 


T sp 


T is the heat consumption in kg. per 100 kg. of the product, the calorific value of the 
fuel being taken as 6500 cal.; P is the daily cubic progress of fire, t.e., the progress of 
fire in cu. m. of the inner volume of furnace in 24 hrs.; V is the volumetric weight of 
the charge, 1.e., the weight per 1 cu. m. of the furnace volume (in kg.); O is the volu- 
metric density of the charge, 1.e., the volume of the charge in cu. m. per 1 cu. m. of 
the furnace; Z? is the maximum incandescence in °C; and sp is the specific mass of 
the goods produced. R.B. 

Calculation of heat consumption of annular brick furnaces. B.HELAN. Stavivo, 
p. 477 (1929); Repts. Czechoslo. Ceram. Soc., 1929.—Two groups of heat losses in annular 
brick furnaces are (1) losses arising from fuel combustion, such as chimney losses, losses 
caused by imperfect combustion, and ash losses which attain up to 10 to 20% of the 
calorific value of the fuel used and depend on the handling of the furnace; (2) losses 
arising from firing the goods, 1.e., expelling the water contents and decomposing the 
carbonates. Unascertained losses, e.g., by radiation must also be considered. These 
losses attain 20 to 80% of the calorific value of the fuel used. Losses averaging 200 
to 500 cal. per sq. m. per hour in a furnace 80 m. long were determined. The amount 
of heat required for evaporating and expelling the water contained in the goods and the 
amount lost by radiation, etc., per hour and sq. m. of the interior surface of the furnace 
can be calculated from the following formula: 


24.100 SP 


Q = v 639-t + 
go dH. 


where v indicates the percentage of water reduced to the baked goods, ¢ the tempera- 
ture of the atmosphere, g the surface of furnace in sq. m., 0 the daily progression of fire, 
H the density of charge in kg. per cu. m., S the amount of unascertained losses per 1 
sq. m. of furnace area per hr., and P the entire interior radiating surface of the furnace 
in sq. m. R.B. 
Thermal conditions in brick furnaces. B. HELAN. Repts. Czechoslo, Ceram. Soc., 
p. 65 (1926).—The Czechoslovakian Ceramic Society organized a systematic study 
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of annular brick furnaces, the results of which are schematically summarized in 14 
diagrams and 9 illustrations. The principal results are the following, considering three 
types of annular furnaces: 


Bock German Small 
furnace chamber Hoffman 
with furnace furnace 
upper with with 
flue lower flue lower fluc 
Temp. (°C) 1030 1000 1030 
Fired in surplus of air of 2.06 2.14 1.85 
Temp. of flue gases (°C) 65 85 80 
Fuel consumption/1 cu. m. furnace space /- 
calorific value (6500 kg. cal.) 34.4 kg. 42.5 kg. 32.0 
Fuel consumption per 100 kg. of goods 
produced 3.6 7.5 4.6 
Mean draft in furnace in mm. water column 5.0 4.5 3.0 
R.B 


Imperfect firing of brick. ALBERTO PELLACINI. Corriere ceram., 10 [10], 379-81 
(1929).—The principal causes of the imperfect firing of brick arise from (1) a faulty 
method of charging the kiln; (2) the too limited internal compass of the kiln; (3) charg- 
ing the kiln with pieces not completely dried; (4) a weak draft of a defective chimney; 
(5) the disproportion of the distance between the opening for the feeding; valves which 
do not close hermetically or have an aperture of too small a diameter; (6) cracks in the 
kiln wall which permit the escape of heat; (7) charging the kiln with materials of dif- 
ferent quality requiring different degrees of temperature for perfect firing; and (8) 
the quality of fuel and the method of feeding. A criticism is made of use of a ventila- 
tor run by a motor which, if it maintains the same rate of draft, cannot regulate the 
entrance of air. M.V.K. 

Investigation of brickwork furnaces. ANON. Repis. Czechoslo. Ceram. Soc., p. 116 
(1926).—The Committee for Thermal Economy of the Czechoslovakian Ceramic So- 
ciety organized in 1926 a systematic investigation of brickwork furnaces, especially 
annular furnaces. The results of the tests, as well as the plans of the respective furnaces 
are on file. Members of this committee are K. Hineis, O. Kallauner, Josef Matéjka, 
G. Kopka, and R. Barta. B. Helan is in charge of the tests. R.B. 

Heat economy in brick furnaces. B. HELAN. Stavivo, p. 240 (1929).—In inter- 
mittent reheating brick furnaces consisting of 4 walls and a roof, for a charge of 25,000 
to 30,000 bricks, 300 to 500 kg. of high quality black coal are required for firing 1000 
bricks of 29x 14x6.5cem. Thirteen per cent of this supply serves for evaporating 
and expelling the water, 35 to 47% for preheating the brick, and 14 to 20% for heating 
the walls. The ash loss is about 3% and the loss in the flue gases about 16 to 30%. 
Better heat economy is attained in vaulted furnaces which have iron grates and flues 
and which are kept up well. Further heat economy can be attained by building double 
furnaces or partial circular furnaces. R.B. 

Firing damp brick. F. NE&MECEK. Stavivo, p. 482 (1929).—Brickworks fire damp 
brick only in exceptional cases. In such cases N. recommends the following procedure: 
two chambers may be closed at once, as together they dry better than individually. 
Cool air is drawn into the furnace by raising the bells thereby diminishing the action 
of heat and accelerating the evaporation. R.B. 

Retarding firing or temporarily stopping firing of a continuous kiln for repairs. 
J. WELTER. Rev. mat. constr. trav. pub., No. 245, pp. 21-23B (1930).—W. gives direc- 
tions for performing the desired operations with a minimum loss of heat and of ware 
See also Ceram. Abs., 9 [8], 225 (1980) A J.M. 

Economics of producer gas, fuel oil, and natural gas compared. V. Joun W. 
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Romic. Glass Ind., 11 [4], 80-81 (1930).-From the studies developed for producer 
gas, fuel oil, and natural gas in a continuous glass tank on the basis of net heat de 
livered to and retained in the combustion chamber for overcoming losses and for melt 
ing raw materials, equivalent values of the fuels were developed. It was found that 
9080 B.t.u. per pound of coal as received and delivered to the producers were retained 
in the combustion chamber; this being equivalent to 18,160,000 B.t.u. per ton of coal. 
In the case of fuel oil 113,080 B.t.u. were retained per gallon and 766,000 B.t.u. were 
retained per 1000 cu. ft. of natural gas. Summarizing the fuel equivalents and equiva 
lent fuel prices for fuels as analyzed: one ton of coal is equivalent to 161 gallons fuel 
oil or 23,600 cu. ft. natural gas, and coal at $4.50 per net ton is equivalent to $0.0292 
per gallon fuel oil or $0.203 per M cu. ft. natural gas. In all the above equivalent costs, 
overhead charges, repairs, depreciation, taxes, insurance, labor, supervision, etc., are 
omitted as each glass tank and producer installation is different and no effort is made 
to assume a typical fuel system. Calculation on a strict B.t.u. basis shows that 1 Ib 
of coal contains 14,300 B.t.u. as received. The fuel oil equivalent becomes 202 gallons 
while the natural gas equivalent becomes 28,600 cu. ft. Besides actual cost there are 
other items to consider in a fuel. The most important are reliability, ease of regula 
tion, and quality of glass. Sometimes a better fuel may be justified because of glass 
quality; how much to allow for the intangible advantages is highly problematic depend 
ing upon how seriously glass fuel troubles are affecting production. It is necessary 
that all of the data used for calculations in comparing fuel economics are accurate 
Errors in data will introduce errors in the final comparison almost in direct percentage 
in some cases, in others the final percentage error will.be much less than the initial, 
while in others the final error may be greater in percentage. Most important are fuel 
analyses, producer gas analyses, average tank inlet temperature of air, gas preheat, 
and the average temperature of outgoing gases. For Part IV see Ceram. Abs., 9 [5], 
372 (1930). E.J.V 
Mixing gases for industrial use. J. F. SHADGEN. Jron Age, 125 [3], 219-22 
(1930).—Major economies may be had by enriching gases too lean to be used alone 
Modern mixing devices and mixing technique are described. E.C.C 
Gas analysis technique improved. ANON. Commercial Stand. Monthly, 6 [9], 280 
(1930).—The technique of gas analysis has been improved by a stop-cock which was 
designed at the Bureau of Standards for controlling pressure balance. The control 
permits pressure balance to be obtained easily, quickly, and with high accuracy. Dif 
fusion error is eliminated without danger of emptying the manometer. The accidental 
surge of pipette reagents into the train is prevented. Difficult combustions of heavy 
hydrocarbons may be made without deposition of carbon. The technique of opera 
tion and actual means of construction of the stopcock are describedin the Journal of 
Research for January, 1930. See Ceram. .Abs., 9 [4], 307 (1930), article by Martin 
Shepard. E.J.V. 
Fuel-gas technique. L.H.SENsICLE. Chem. and Ind., 48, 1246 (1929).—Industrial 
supplies of fuel gas are obtained from outside undeftakings, or like producer gas are 
made on the consumer’s own premises. There is a limited special source of compressed 
gas in cylinders. Uniform quality of gas is a necessity. Various types of calorific- 
value recorders are described. The application of gas to surface and submerged com- 
bustion, bunsen burners, incandescent lighting, etc., is illustrated. Problems such as 
corrosion of mains, gumming of valves, and removal of sulphur compounds are detailed 
H.H.S. 
Evaluation of gas oil by laboratory cracking method. E. J. Murpny. Gas Age 
Rec., 65 [12], 889-91 (1930). The value of gas oil as a carburetting medium is always 
of vital interest to the operator of a water-gas plant. The problem of its economic 
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utilization confronts him because it is generally the most expensive single item enter- 
ing into the cost of manufacture. Unfortunately the literature reveals no simple method 
for evaluating oils or, in fact, no method which has come to be generally accepted and 
probably there never will be until more knowledge is obtained on the highly complex 
nature of gas-oil hydrocarbons. Primarily an evaluation method should supply infor- 
mation as to the utmost in B.t.u. per gallon that can be expected from an oil at a given 
temperature. Also it should estimate the lowest oil per M that can be used to obtain 
a finished gas with the required B.t.u. ft. Above all, the results must be a fair guide 
for the operator. M. has developed a method for the evaporation of gas-oil which is 
now in use at The Brooklyn Union Gas Co., Brooklyn, N. Y. F.P.H 
Determination of the value of gas coal. J. H. Sremvkamp. Gas Age-Rec., 65 [14], 
461-63 (1930).—It is a well-known fact that the coking temperature is of much influence 
upon both amount and quality of the gas produced. The best way to determine the 
value of any coal as gas coal, therefore, is the true imitation of the coking process in 
the laboratory. With a specially constructed apparatus in which the coal can be dis- 
tilled at any desired temperature the gas produced from a certain amount of coal can 
be cleaned from impurities and measured. After measuring, the calorific value of this 
gas can be determined. The multiplication of the amount of cubic feet of gas pro- 
duced and the calorific value of this gas gives a number which illustrates the value of 
coal for gas making far better than the proximate analysis. During the last years 
there have been designed several apparatus for this determination. As these apparatus 
have not yet been described in the last edition of the Gas Chemists’ Handbook, 1929, 
three of these newer methods are described. These three methods are (1) a method 
published by the Fuel Research Board London, (2) the Lessing coking test of coal, 
and (3) a method by Dr. Geipert, Berlin. F.P.H,. 
Evaluation of coal for gas manufacture. ANON. Gas Age-Rec., 65 [12], 393 (1930).— 
Experiments indicate that the ‘‘Value Number,” Wr, secured with the Geipert appara- 
tus at 1100° on a 10-g. sample of coal is of value in comparing various coals for gas 
manufacture. This value is the product of the heating value of the gas (cal. per cu. 
m.) by the gas yield (cu. m. per kg. of coal). This value increases with increasing vola- 
tile matter up to about 28% as determined by the Geipert method and then decreases 
to a minimum at about 38% volatile matter. Curves are given which show the varia- 
tion of the “‘Value Number” with volatile matter percentage. This ‘Value Number” 
varies from about 891 for anthracite to 2603 for cellulose. This figure is said to be 
much more valuable for comparing various coals than the usual volatile matter test. 
A new figure the “Specific Value Number,” designated as w is the number of calories 
in the gas per 1% of volatile constituent in the coal (Geipert method), or in other words, 
the quality of the volatile material. This value is 129.1 for a given anthracite coal 
and decreases to 29.1 for cellulose, with intermediate values for bituminous coal, etc. 
Curves are shown for variation of w as determined at 1100°, with O content of coal 
and with the O-H ratio. The elementary analysis of the coal was made by the Meinema 


method in which O, is determined directly. F.P.H. 
Industrial fuels. JEROME J. Morcan. Ceram. Age, 13 [5], 176-79 (1929).—M. 
gives data on various fuels including coal, coke, oil, and gas. W.W.M. 


Relative economy of pulverized coal, oil, and gas as boiler-plant fuels. MARTIN 
Friscu. Trans. Amer. Soc. Mech. Eng., 52 [1], 67-77 (1930).—The various commonly 
used fuels are compared as to their relative economy. The influence of each fuel on 
over-all plant performance and economy is considered. The relative plant efficiency 
and the relative plant economy to be expected of the various fuels are given. E.P.R. 

Preparation of anthracite. T. M. Cuance. Trans. Amer. Soc. Mech. Eng., 52 
[1], 33-40 (1930).—The paper is divided into three main sections covering the crush- 
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ing, sizing, and cleaning of the coal and into supplementary ones dealing with breaker 
design, operation, and efficiency. E.P.R. 
Economics of reclamation of anthracite silt coal and culm. FRepERICK H. DECHANT. 
Trans. Amer. Soc. Mech. Eng., 52 [1], 41-44 (1930).—The paper deals generally with 
the production of fine-sized anthracite coal, its preparation and uses. It recommends 
complete preparation by the coal-producing companies. E.P.R. 
Psychology of smoke and fuel waste in ceramic plants. Vicror J. AzBE. Trans. 
Amer. Soc. Mech. Eng., 52 [1], 11-14 (1930).—In a lime plant efficiency can readily 
be as low as 25% and can also be as high as60%. Inthe brick industry, conditions, while 
not quite so backward as in the lime industry, are also very bad. The industry needs 
trained combustion engineers with as much ceramic knowledge as ceramists. E.P.R. 
Powdered fuel, preparation and combustion. T.J.Ess. Blast Fur. Steel Plant, 18 
[3], 484-87 (1930).—In less than 10 years, the installed capacity of powdered coal 
equipment has increased tenfold. This rapid gain in popularity may be attributed 
to the wide variety of fuels suitable for burning, the operating flexibility, and the high 
efficiency obtainable with powdered coal systems. Experience has shown that it is 
possible to use a very wide range of fuels varying from rich, high-volatile coal to lignite 
and lean low-volatile fuels. In fact some fuels can be burned in this manner which 
cannot be readily handled on grates or stokers. No other type of fuel burning equip- 
ment can handle fuel of such widely varying characteristics. We must not suppose, 
however, that all types of fuel are equally satisfactory in a pulverized coal system. 
The moisture and ash content, and the amount of volatile matter in the fuel all have 
a profound influence on the combustion, the capacity, and the operating expense 
of the plant. Coal fed to pulverizers should at least pass a 1'/:-in. screen. The effect 
of ash content may be far-reaching. If the ash has a low fusion point so that it makes 
contact with the refractories in the furnace in a liquid state, the slag causes rapid erosion 
of the brickwork. ‘The more ash in the coal, the more erosion takes place. Ventilated 
or water-cooled walls tend to reduce this action by keeping the temperature of the 
refractories below the fusion point of the ash. Slag deposit adhering to the walls means 
that the ash has not reached the temperature at which it flows freely and penetrates 
the brickwork, and furnace up-keep will be much lower if this condition is maintained 
ia the furnace. Under no condition should the flame be allowed to impinge on brick- 
work. With coal passing through a 200-mesh screen, 1% moisture, the following em- 
pirical equation has been set up for flame propagation: S = 67—200 [0.40—V]— 67.5 
[A + (W—0.01)], where S = maximum velocity of flame propagation in feet per second, 
V = volatile content of fuel, A = ash content of fuel, and W = moisture content of 
fuel. It must be remembered that this equation gives maximum rate of flame propa- 
gation which necessitates an air ratio in the fuel mixture as given above. In practice 
this ratio may vary so that actual velocities of flame propagation met may run 10 to 
30 ft. per second, or even higher if the combustion air is preheated. See also Ceram. 
Abs., 9 [3], 224 (1930). F.P.H. 
Progress in fuel utilization in 1929. FurELS Division ExEcuUTIVE COMMITTEE. 
Trans. Amer. Soc. Mech. Eng., 52 [1], 1-6 (1930).—Although during the past year 
there have been no revolutionary developments in the field of fuel utilization, there 
has been a slow but consistent progression in the direction of greater efficiency and 
lower operating maintenance and capital charges. Of particular importance is the 
gradual adoption of the more advanced methods by those industries which have until 
recently shown only a slight amount of intgrest in fuel economy. E.P.R. 
Influence of hydrogen and water vapor on ignition of carbon monoxide. ARTHUR 
SMITHELLS, HENRY WHITAKER, AND THEODORA HotMEs. Jour. Chem. Soc., pp, 185-94 
(Feb., 1930).—A comparison was made of the relative influence of hydrogen and water 
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vapor on the ignitability of a mixture of carbon monoxide and oxygen by spark dis- 
charge. Through a range of concentrations varying from approximately 0.03 to 0.06%, 
hydrogen was effective in promoting combustion, while water vapor was not. An 
estimation of the minimum quantities necessary gave 0.03% for hydrogen and 0.12% 
for water vapor. The catalytic effect of hydrogen is limited by the amount of drying 
of the gas. Its effect is best with some water vapor present and least in dry mixtures. 
E.C.C. 
Chart for determining combustion properties of coal. ANon. Chaleur ind., 11, 
70-72 (1930).—By means of the chart it is possible to read (1) the superior calorific 
power, (2) the weight of combustion gas per kg. of coal, (3) sensible heat contained in 
the gas at the stack temperature, and (4) air required to burn 1 kg. of dry coal. 
A.J.M. 
Ultimate analysis and determination of calorific value. W.C. Busi, Jr. Fuels 
and Fur., 7 [6], 883-89 (1929).—B. discusses the use of figures obtained in the ultimate 
analysis of a fuel for constructing the thermal capacity curves and the calorific value 
of fuels and its calculation. W.W.M. 
Chemical equilibrium and velocities of combustion reactions. V. D. J. DemorgstT. 
Fuels and Fur., 7 [5], 723-80 (1929).—D. discusses the velocities and equilibria reached 
in combustion reactions with respect to industrial conditions such as exist in gas pro- 
ducers, water-gas generators, etc. VI. Fundamental laws of combustion. Jbid., 7 
[6], 855-58 (1929).—D. discusses the volume-pressure-temperature relationships, work 
of expansion and compression, specific heat, and thermal capacity of gases. For pre- 
vious abstracts see Ceram. Abs., 9 [2], 122 (1930). W.W.M. 
Water-smoking of wet ware. ANON. Tonind.-Ztg., 54 [20], 329 (1930).—Practice 
showed that damp ware can be put in only those kilns in which a good draft is insured 
because of the great quantities of moisture which must be carried out of the cham- 
bers when the ware is water-smoked. Good results were obtained by a small ventilator 
of '/. or 1 h.p. in the chamber which drew off the damp air through a special tube. 
M.V.K. 
Formation of blisters in stoneware products. BERNHARD NEUMANN. Sprechsaal, 
63 [(1], 3-6 (1930).—N. compiles what is known about the formation of blisters and the 
bloating of stoneware products. The reason for this troublesome occurrence is either 
an evolution of gases generated during firing by chemical changes and decompositions, 
or an occlusion of air or steam which can find no outlet. When the exterior parts of 
the body are prematurely vitrified by a sudden increase of temperature or by a local 
and partial overheating, the pores are clogged, thus preventing the escape of the oc- 
cluded gases. The bursting takes place when the originally homogeneous mass assumes 
a physically changed structure (scaly) through pressure at different points. On the 
other hand, if the fire is increased very gradually the escape of the gases and steam is 
possible through the pores without injurious secondary effects. The gases, which oc- 
casion the bloating vary in different cases and depend on different factors as the kinds 
of clay used, their mixing and pressing, also the temperatures attained. M.V.K. 
Heat transfer in regenerative systems. I. GrorGE V. SLtotrman. Blast Fur. 
Steel Plant, 18 [3], 449-52 (1930).—The regenerative system has thus emerged from 
its hiding place beneath the furnace, and revealed itself as a very effective aid in the 
general campaign to reduce fuel costs. The brickwork has been painted and, in many 
cases, metal bound to eliminate air leakage. Insulating coverings of various sorts 
have been applied to reduce the heat lost by radiation. Such measures, entailing a 
considerable investment, can only be justified, however, where the regenerative sys- 
tem has been properly designed at the start. In such design problems the plant engi- 
neer can be guided solely by precedent or by what is being accomplished at another 
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plant. The difficulty in obtaining reliable gas temperature data inside the checker- 
work, because of the errors introduced by radiation from the hot brickwork, and the 
complexity of the exact theoretical equation governing the rate of heat transfer, have 
resulted in the checker design becoming largely a matter of building down to ground 
water and seeing what happens. S. develops simplified formulas for the approximate 
design of such heating units based on experimental data obtained on plant scale equip- 
ment. F.P.H. 
Experiments with a combined regenerator-adjustment of the Cowper system. S. 
BERMAN. Sprechsaal, 63 [2], 20-21 (1930).—A grate of the Cowper type permits a 
thorough preheating of fresh gases and air simultaneously and opposes little resistance 
to the passage of the gases. It is to be recommended in such cases where the last cir- 
cumstance is of importance, especially in the back part of the regenerator under the 
burners which are ordinarily shut during the work. Clogging is less in grates of the 
Cowper system, with a more rational construction of the arch, than in other systems. 


M.V.K. 
Use of alloys stable on heating. A. JAESCHKE. Emaillewaren-Ind., 7 [6], 41-42; 
[11], 81-84 (1930); for abstract see Ceram. Abs., 9 [2], 87 (1930). M.V.K. 


Isolation method against humidity of ceramic furnace floors. O. KALLAUNER. 
Czechoslo. 27, 856, Dec. 15, 1927; Ber. deut. Tschech. keram. Ges., 5, 1-3 (1928); Sprechsaal, 
63 [5], 87 (1930).—The lower part of the furnace is isolated with two layers of stoneware 
brick; these are laid flat and their joints only half filled up with brick; this is effected 
by inserting small sheet metal plates. In this way an air isolation in the joints is ob- 
tained. M.V.K. 


BULLETINS 


Flow of gases through beds of broken solids. C.C. Furnas. Bur. Mines, Bull., 
No. 307, 144 pp., 79 figs. Price 30¢. Although a number of the most important indus- 
trial processes depend upon efficient contact between a bed of broken solids and a 
stream of moving gas or vapor, up to the present time very little work has been done on 
the laws that govern the flow of fluids through such beds. When gas passes through a 
bed of broken solids it follows a very circuitous path. The passage may be character- 
ized as “‘tortuous” flow. The laws for fluid flow through conduits are very much al- 
tered by the presence of expansions, contractions, or bends, but if the system is disturbed 
by a great number of these there is an over-all effect that can be formulated into a 
definite and single law of fluid flow. Such is the case with beds of broken solids. The 
simple law that apparently always applies when gas flows through beds of broken 
solids is expressed by the equation AP = ARB; where A and B are constants for any 
particular condition, R is the rate of flow, and AP is the pressure drop per unit of length. 
This report has concerned itself with the study of the variation of A and B with differ- 
ent conditions. The report covers, in a more or less cursory manner, the influence of 
every variable, except one, that has a major effect in determining the character of flow of 
gases through beds of broken solids. The one exception is the effect of wetting the 
particles, and even it was not neglected entirely. " This field is a very large one, and 
the data in many cases are necessarily incomplete, for the exhaustive study of the inter- 
relations of the nine variables involved would be a stupendous task. These variables 
are (1) density of gas, (2) size of particles in the bed, (3) degree of packing, (4) size of 
container, (5) shape of particles, (6) size composition of beds of mixed sizes, (7) viscosity 
of gas, (8) molecular weight of gas, and (9) wetting of particles. The gases studied 
were air, hydrogen, and carbon dioxide. The character of the surface of the solid par- 
ticles has a neglible effect, if any, on the resistance to gaseous flow. The equations 
which are to be used in determining or predicting gas flow and pressure drop are given 
in an appendix. Temperatures studied have been from 25 to 660°C. Sizes of parti- 


1930 KILNS, FURNACES, FUELS, AND COMBUSTION 463 


cles studied have ranged from 0.01 to 20 cm. in diameter. The characteristics of fluid 
flow through a bed determine the amount of contact between the fluid and solid and 
all processes that involve an exchange of energy or substance between two such phases 
are vitally concerned with work of this character. See also Ceram. Abs., 9 [5], 389 
(1930). R.A.H. 
Lignite as commercial fuel. ANoNn. Pit and Quarry, 19 [6], 137 (1929).—The 
Combustion Engineering Corp. has published a booklet which describes the chemical 
composition of lignite and the burning technique as used in powdered form for indus- 
trial and commercial fuel. E.P.R. 


PATENTS 


Heating coal, etc., furnaces. WILHELM SCHAKFER AND WALTER Ponn. U. S. 
1,747,846, Feb. 18, 1930. The method of heating tunnel furnaces which consists in 
the separate introduction of moderately heated and hot air currents into the combus- 
tion gases supplied for heating the furnace at a point prior to their introduction into 
the interior of the furnace, characterized by the fact that the amount and temperature 
of each of the air currents may be regulated in such a way that a uniform flame and 
temperature distribution may be attained in the heating zone proper as well as the 
production of any desired length of flame in the interior of the furnace. 

Electric furnace. ROBERT M. CHERRY. U. S. 1,755,051, April 15, 1930. A heat- 
ing unit for electric furnaces comprising a plurality of refractory members, means for 
securing the refractory members together, a plurality of hook members pivotally se- 
cured to the refractory members, and a heating resistor secured to the hook members. 

Multiple-chamber kilns. J. Procter. Brit. 324,380, March 19, 1930. In a 
multiple-chamber brick, pottery, or like kiln, each chamber is provided with separate 
outlet and inlet passages adapted to be put into communication, by removable cou- 
pling tubes, with separate conduits, the latter being connected to the suction and dis- 
charge sides of a fan so that hot gases may be withdrawn from any one or more of the 
kiln chambers containing cooling ware and passed to any other chamber or chambers 
for drying purposes. The coupling tubes are provided with clamping sleeves and are 
adapted to be placed between frames, each fitted with a sliding damper on the conduits 
and castings which are built into the outlet and inlet passages, and provided with re- 
movable covers. Communication between each chamber and its outlet passage is 
controlled by a damper accessible through an aperture provided with a removable 
cover-plate. The inlets extend downward to the base of the kiln where they are con- 
nected with flues formed between checkerwork walls supporting the perforated floors 
of the chambers. 

Annealing furnaces. H. M. RosBertson. Brit. 324,627, March 26, 1930. In an 
annealing furnace having a plurality of waste-gas outlets spaced along the lower por- 
tion thereof, the supply of fuel and rate of exhaust are reduced, after initial heating-up 
and prior to cooling, to produce and maintain a ‘‘soaking’’ temperature, and a non- 
oxidizing atmosphere is maintained in the working chamber by returning to the upper 
portion some or all of the combustion products taken off at the lower part. 

Tunnel furnaces. ARTHUR J. CAMPBELL. Fr. 670,140, Feb. 22, 1929. Means are 
described for conveying ceramic products through the furnace. See also Ceram. Abs., 
8 [11], 838 (1929). (C.A.) 

Mixing regulator for gas appliances. ANoNn. Ger. 476,646, Dec. 10, 1925; Gas 
Age-Rec., 65 [12], 410 (1930).—This apparatus is intended for making a proper mixture 
of gas and air. This is effected, e.g., by means of piston pumps. Gas and air are fed 
directly and in an unbroken flow to the combustion chamber by means of double-acting 
piston pumps. F.P.H. 

Automatic shut-off valve for gas appliances. ANoNn. Ger. 476,720, Jan. 12, 1927; 
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Gas Age-Rec., 65 [12], 410 (1930).—The valve body is maintained in the closed posi- 
tion by means of a weight which acts against the pressure of the inflowing gas. The 
valve body may be maintained in an open position by lifting the weight by means of 
a device which is controlled by the booster which is used in connection with the gas 
furnace. F.P.H. 
High calorific value gas. ANoNn. Ger. 478,459, June 27, 1925; Gas Age-Rec., 65 
[12], 410 (1930).—The gas that is obtained from the carbonization of low-grade bi- 
tuminous fuels is enriched by the addition of oil gas. The latter is obtained from the 
distillation of coal tar. Water gas and a gas which is obtained from further destruc- 
tive distillation of materials recovered in the process are added. ‘Thus that portion 
of the coal tar resulting from the regular carbonizing process which is not suitable for 
oil gas making is employed for the aforementioned purpose, and the oil-gas tar which 
is recovered in the process of making the oil gas is also used. F.P.H. 
Firing oven for ceramic goods. JosEF THiE,. Ger. 486,216, Jan. 19, 1928. The 
oven is of the type having an upward-striking flame and outlets for the hot gases, regu- 
latable in groups, in the oven floor. (C.A.) 
Kilns. Eckarpt & Ernst Hotor G.m.p.H. Ger. 486,640, Dec. 14, 
1928. A two-storied kiln comprising a lower muffle kiln and an upper chamber kiln 
heated by the hot gases of the lower kiln is described. (C.A.) 
Tunnel brick furnace. LaStoviéKa VojtEcn. Czechoslo. 1569-28, March 6, 1928. 
A tunnel brick furnace provided with a smoke collector formed by a recess in the side 
wall opposite the hearth reaching from the hearth to the chimney for the purpose of 
directing the heat angularly into the channel and baking the brick from all sides and 
preventing soot deposits on the brick. R.B. 


Geology 


Réntgenographic studies of kaolin and clays. Fritz KASTNER AND Fritz K. 
Mayer. Sprechsaal, 63 [7], 118-20 (1930).—To study effects of humous on granite 
and feldspar, test pieces of these materials were buried for three-fourths of a year in 
damp garden earth. It was found that the granite was much more affected than feld- 
spar. After this the testing materials were thoroughly elutriated, dried, and a chemi- 
cal analysis of the mass was made. R6ntgenographic studies were then taken which 
showed clearly that the weathering led to the formation of a new product, 1.e., kaolin. 
See also abstract by F. Kastner, this issue, p. 445. M.V.K. 

Dispersion of double refraction in quartz. T. H. Havenrock. Proc. Roy. Soc. 
[London], Al24, 46 (1929); Sprechsaal, 63 [9], 157 (1930).—The double refraction of 
quartz can be calculated with exactness over a large range of wave-lengths which lie 
within the limits of experimental error. The calculation is made from the formula for 


1 
uniaxial crystals: 


who found for 3580 up to 10,870 A.U., C to 0.01441 with a maximum deviation of 2 
units in the 5th decimal place. Further measurements were made by Gifford (Proc. 
Roy. Soc. [London], A70 (1902)), which were used to formulate a double refraction 
and dispersion equation. H. calculated C from the equation given above with the use 
of Gifford’s values for the wave-length between 1852 and 7950 A.U. and that of Cavallo 
between 8320 and 21,719 A.U. A very good constancy of C appears between 3961 and 
8320, whose mean value lies near 0.014416, while greater deviations occur above and be- 
low the specified limits. For the calculation of the double refraction one must know 
either n, or m2, whereby, however, an experimental determination is not needed as there 
are sufficiently exact dispersion formulas for the regular refraction index of quartz. 


=C. mn,and m2 were measured by Martens and Cavallo 
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For the calculation of m. the equation of Coode-Adams (Proc. Roy. Soc., [London], 
0.008067 0.002682 


2—(0.0127493 A? —0.000914 


A117, 209 pp. (1927)) was used: n? = 353445 + : 
127.2 


i? — 108 108 as this equation gave the values of Gifford for m, in the field investigated, with 


1 1 
great exactness. In connection with the equation ae a =0.014416, the value 
ni — 


n2—n, for each necessary wave-length can be calculated. In conclusion H. gives a classifi- 
cation of the values of double refraction found by experiment by both Gifford and Harris 
and of the values of double refraction calculated from the formulas given above. The 
average difference between the observed and calculated values is not greater than one 
unit in the 5th decimal place. M.V.K. 
Double carbonates of alkalis and alkaline earths. W. Erre, anp W. SKALIKS. 
Z. anorg. allgem. Chem., 183 [3], 263-85 (1929); Sprechsaal, 63 (5), 84 (1930).—A suc- 
cession of double carbonates was prepared: NazCa(COs3)2, KeCa(COs;)2, NazMg(COs)o, 
K.Mg(COs)2, NaSiCO;, and KSiCO;. In order to obtain most of these combinations 
the work had to be done under high carbonic acid pressure and the authors used an 
apparatus constructed by O. Ruff. These double carbonates are, without exception, 
optically negative and crystallize hexagonally or trigonally. K.2Mg(CO;)2 could be 
obtained vitrified from an undercooled batch at room temperature. The lattice struc- 
ture was examined by means of Réntgenography. ‘The translation group is always 
hexagonal; in Na as well as K-Ca-carbonate the elementary substances could also 
be determined. As Na,Ca(CO;).2 and K,Ca(COs;). were the only combinations of a 
similar lattice structure, conclusions relative to morphotropy could be drawn only 
from them. Only qualitative deductions as to the increase in specific volume and lattice 
tension could be drawn from the lowering of the refractive index due to the replacing 
the Na-ions by the larger K-ions. See also Ceram. Abs., 9 [4], 309 (1930). M.V.K. 
Iridescent color in peristerite. A.L. Parsons. Amer. Mineralogist, 15 [3], 85-97 
(1930).—Many terms such as labradorescence, opalescence, iridescence, and scattering 
of light have been applied to the peculiar color phenomenon that is probably best known 
in labradorite, one of the first minerals to be described from this continent. The last 
worker in this field frankly acknowledged defeat in trying to reach a satisfactory ex- 
planation for the colors. The essential points in regard to labradorescence are sum- 
marized as follows: (1) Iridescent color in crystals is reflected from definite crystallo- 
graphical planes. (2) In most cases the material that has been examined was twinned. 
(3) The colors are interference colors usually of the first or second order. (4) The 
color of the iridescent light is complementary to that of the transmitted light at a given 
angle of incidence. (5) The colored light is not plane polarized. (6) The atoms of 
crystals can be so arranged that light will be refracted in different ways. (7) The 
iridescent colors in plagioclase are shown only by those of certain chemical composi- 
tion. (8) If the laws of reflection, refraction, and interference of light be correct, the 
work of numerous observers in the past century demonstrates most conclusively that 
visible light is refracted and reflected from atomic planes in crystals in a normal manner 
without reference to the surface. F.P.H. 
Crystalline structure of phenacite Be,SiO, and willemite Zn.SiO,. W. L. Bracc 
AND W. H. ZACHARIASEN. Z. Krist., 72, 518 (1930). (Trans. Ceram. Soc. (Eng. |) 
Relation between clays and rocks heated to fusion temperature in crucibles of differ- 
ent materials. GerHARD. Nouveaux Mémoires Académie Royale [Berlin], 1783, pp. 
80-102.—Rocks which become vitrified or fused of themselves, without additions, 
are said to be fusible; rocks which entireiy resist the action of fire are called apyrous, 
but mixtures of two or more apyrous rocks may fuse even at a low temperature. The 


« 


466 CERAMIC ABSTRACTS Vou. 9 


temperature of fusion of rocks and clays is affected by the impurities which they con- 
tain, the position of the crucible in the furnace, and the material of which the crucible 
is made. The fusion behavior of 98 different minerals was investigated, fusions being 
carried out in crucibles of clay, chalk, and wood charcoal. The results are tabulated. 
The specimens were heated to the temperature at which wrought iron became white 
hot and were maintained at this temperature for one hour. Minerals which remained 
apyrous and did not fuse even in charcoal crucibles at the given temperature were quartz, 
pure clay, jasper, sand or pebbles, prase, calcareous rocks, steatite, etc. Minerals 
which fused at this temperature, without additions, were fluorites, micas, schists, feld- 
spars, zeolites, certain types of clay, steatite, talc, etc. Certain of the fusible minerals 
reach a more perfect state of fusion than others; the former are called ‘‘refractory”’ 
and the others ‘‘fusible.’’ In the latter class are the fluorspars, basalt, feldspar, and 
several volcanic products. (Trans. Ceram. Soc. [Eng.]) 
Structure of tremolite. (In English.) B. E. Warren. Z. Krist., 72, 42-57 
(1929).—Tremolite is monoclinic, space group 2Ci-3; the unit cell contains 2 mole- 
cules and has the dimensions a = 9.78, b = 17.8, c = 5.26 A.U., and 8 = 73°58’. The 
structure indicates that the composition must be H2Caz:Mg;(SiO;); rather than the 
previously accepted CaMg;(SiO;),. This new formula is in good agreement with analy- 
ses. The tremolite structure is closely related to that of diopside. The fibrous char- 
acter is probably due to chains of Si-O. An explanation is given for the typical cleavages 
of both diopside and tremolite. Preliminary work indicates that actimolite, hornblende, 
and griinerite have structures essentially the same as tremolite. (C.A.) 
Colloid chemistry of coloring potter’s clay. G.GocueL. Kolloid Z.,48,305-18 (1929); 
Sprechsaal, 63 [5], 84 (1930).—The variegated colors of clays, clay marls, clay slates, 
etc., were imitated by G. and it was shown that the coloring agent is of colloidal nature. 
The coloring does not depend on the absolute content of Fe”’- and Fe”-compounds or 
titanium and vanadium compounds as was often supposed, but is produced by a col- 
loidal iron, which permeates the rocks. Green potter’s clays are characterized by a 
smaller MgCO; content and a higher C content; the red are characterized by a higher 
MgCO; content and a lower C content. The chemical composition alone does not 
explain the coloring. In green and violet potter’s clays the coloring is affected by the 
appearance of colloidal compounds of iron of different valences. M.V.K. 
Factors affecting the color of sedimentary rocks. Dmwortu S. Hacer. Bull. 
Amer. Assn. Petroleum Geol., 12, 901-38 (1928).—Fe and carbonaceous material are the 
most important coloring agents in sedimentary rocks. Iron in the form of limonite 
colors sediments yellow to brown. Limonite may be dehydrated to goethite (FeOQOH) 
which similarly colors sediments, but with more of an orange tinge. Further dehy- 
dration gives turgite (2Fe,0;-H.O) with an Indian-red streak. On complete dehydra- 
tion, hematite (Fe.O;) is formed. It colors sediments red. Mixtures may give orange, 
while purple colors are probably due to a mixture of green ferrous-ferric silicates and 
red hematite. Analyses show that in red slate there are several times as much Fe2O; 
as FeO; in purple slate, the ratio is about half that in the red. In green slates and 
shales, Fe+*+ predominates to a marked degree. In some green shales finely divided 
glauconite is the coloring agent; in others, the color is due to ferrous-ferric silicates. 
Green as well as blue denotes deposition under reducing conditions. Carbonaceous 
material‘ occurs as the hydrocarbons or carbohydrates; these impart gray, brown, or 
black colors. Most shales are classed as blue or blue-gray when wet, and gray when dry. 
The blue shade is due to the presence of water and probably air in the pores of the shale, 
which reflect the blue rays of light. Such blue shales as retain this tinge when dried 
owe their color to hydrous ferrous-ferric compounds, probably silicates. The bulk 
of the Fe in most blue-gray shales, and to a less extent in green shales, is in the form of 
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FeCO;, which is colorless. In cold, wet climates, carbonaceous material accumulates 
and tends to color deposits gray or black. In hot, moist climates, oxidation is rapid 
and many bacteria are present. Dead vegetation, except where deposited under water, 
tends to be destroyed. The Fe in the residual soils is thoroughly oxidized and dehy- 
drated to form red laterite. Streams from such areas make red land deposits but when 
deposited in the ocean the hematite is reduced by organic matter, becoming gray be- 
neath the surface. In temperate climates of moderate rainfall there is generally suf- 
ficient humus in the soils and stream deposits to color them gray, brown, or black. 
Where there is more Fe in the parent rocks than the decaying organic material present 
can reduce, the excess Fe colors the soils and stream deposits. In the northern states, 
more of the Fe is in the form of limonite and goethite, and yellow and brown shades 
are prevalent. Farther south, the sun’s rays are hotter and red shades due to turgite 
and hematite are common. In arid climates, oxidation is not active; disintegration 
rather than decomposition takes place, and the colors of the sediments are influenced 
by the minerals of the parent rocks. Grays, light browns, yellows, buffs, and pinks 
predominate. The presence of unleached CaO in the soils tends to whiten their colors. 
The sources of red beds were rocks containing Fe in warm, moist climates, where de- 
composition reached an advanced state, the Fe being oxidized to bright red hematite. 
The materials were transported away from the moist climates and deposited under 
more arid conditions. Wave action carries Fe and carbonaceous material from the 
shallow areas of the sea and deposits them in deeper waters. The sands of the littoral 
zone are, in general, white, from the quartz present, or gray, yellow, or brown from dif- 
ferent amounts of Fe. Bluish gray mud is being laid down at present in the quieter 
waters of the continental shelf and slope. Glauconitic greensand is being laid down 
locally on the shelf, grading seaward into green mud, colored by fine particles of glau- 
conite. Red muds are now being deposited opposite the mouths of some tropical rivers 
but beneath their surface these red muds change togray. Thered clay of the abysmal 
depths owes its color to the slow oxidation of volcanic material. Black shales are being 
deposited in inclosed portions of the sea where the wave action is slight. They owe 
their color to organic matter. The common cementing materials of sandstones and 
conglomerates are CaO, SiO, and Fe,O;, tending to color the rocks, respectively, white, 
gray, and yellow or red. Induration of sediments tends to darken them by bringing 
their particles closer together. The present-day green, blue-gray, and black marine 
muds are probably the counterparts of the source materials of the similarly colored 
shales. (C.A.) 
Geophysical abstracts. IX. FrepericK W. Les. Bur. Mines, Information Circ., 
No. 6233, 31 pp. (1930).—A series of publications are continued with brief summaries 
of outstanding articles on the development and application of geophysical methods 
of prospecting. X. Jbid., No. 6253, 29 pp. (1930). For Part VIII see Ceram. Abs., 
9 [3], 228 (1930). R.A.H. 
Comparative advantages of applying several geophysical methods of prospecting 
to the same territory. XI. F.W.L&e. Bur. Mines, Information Circ., No. 6235, ll pp. 
(1930).—A comparison of the results obtained by applying 3 different methods of geo- 
physical prospecting at two mining properties 25 miles apart. The report points out 
the restrictions and advantages of each method, how they exhibit themselves, and how 


further light may be shed upon them. R.A.H. 
Ball clays. A. Scorr. Tonind.-Ztg., 54 [20], 349 (1930); for abstract see Ceram. 
Abs., 9 [1], 61 (1930). M.V.K. 


Sioux quartzite measures of South Dakota. Wiey V. Lowe. Pit and Quarry, 
19 [13], 23-24 (1930).—The rock is composed of sand grains cemented so well and firmly 
together by a siliceous cement, created by water washing some deposit to form it and 
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then mixing with the water-laid sand grains, that the rock will fracture as easily through 
the grains as through the cement. The quartz grains are fine, rounded, and uniform 
in size. They have a diversity of unchangeable colors, pink, gray, and purple. The 
stone is very hard, strong, and durable. The quartz is of a close grain. This quart- 
zite is highly resistant to acids and shows SiO, content of 98 to 99%. It fuses only 
at a temperature of about 3300°C and is consequently a refractory of superior quality. 
The common consumption of this rock is for buildings, due to its durability and attrac- 
tiveness; paving blocks, rip-rap and river revetment stone, and as a furnace lining 
in steel mills. E.P.R. 
Mineralogy of the Adirondack feldspars. Tom. F.W.Bartu. Amer. Mineralogist, 
15 [4], 129-43 (1930).—The principal constituent of the Adirondack anorthosites is 
plagioclase. The associated gobbros, syenites, and intermediate rocks also contain 
plagioclase as an important mineral. The geophysical history of these deposits is 
given. F.P.H. 
Kaolinite from a Brooklyn subway tunnel. Pau, F. Kerr. Amer. Mineralogist, 
15 [4], 144-58 (1930).—A white clay discovered in a subway tunnel excavation near 
Newtown Creek, Long Island, is found to be kaolinite. It occurs beneath glacial till 
as a weathering product of the Ravenswood granodiorite. It is associated with greenish, 
less altered areas of weathered granodiorite containing vermiculite. The decay of 
the rock and the later formation of kaolinite were probably both produced by pre- 
glacial weathering. The occurrence provides a description of a typical residual kaolin 
composed essentially of the mineral kaolinite as strictly defined. Emphasis is placed 
upon the necessity of careful identification in the case of kaolinite in order to distinguish 
the mineral from closely related species. F.P.H. 
Two new plants constructed by southern feldspar industry during 1929. ANON. 
Pit and Quarry, 19 [6], 102 (1929).—The feldspar industry in the South has just passed 
through one of the most active years in its history, especially in the construction field. 
The most important development was the completion of the modern grinding plant 
of the Feldspar Milling Co. at Bowditch, near Micaville, N. C. Some new types of 
machinery and equipment were introduced during the present year. There was little 
change in the mining field, and it is expected that North Carolina will lead the country 


in feldspar production during 1929. E.P.R. 
Mineral resources of Canada’s hinterland. ANon. Chem. and Ind., 49, 25-27 
(1930).—Activities following on the ‘‘go north’ slogan are described. H.H.S. 


Porphyry of Teplitz. JosEpH WoLF. Sprechsaal, 63 [8], 135-38 (1930).—Chemical 
investigation of a large number of porphyries of Teplitz, Germany, showed that these 
rocks can be used as flux in heavy ceramics and in the production of bottle glass if proper 
precautions are taken when adding it to the batch. M.V.K. 


BOOKS, CIRCULARS, AND BULLETINS 


Mineralogy. Henry A. Miers. Revised by H. L. Bowman. 2nd ed. Mac- 
millan and Co., Ltd., London, and New York, 1929. 568 pp., 761 illustrations. Price 
$8.50. Reviewed in Amer. Mineralogist, 15 [4], 168 (1930).—This book is written 
in typical English style, the explanations are complete and clear, and the subject matter 
is well classified and arranged. Every phase of mineralogy is discussed at some length. 
An inclusive selection of mineral descriptions is found in the 260 pp. devoted to de- 
scriptive mineralogy. ‘This is followed by 32 pp. of descriptive and determinative 
tables, the three principal ones, with subdivisions, making fourteen tables in all. The 
three principal tables contain a complete classified list of minerals, tables of chemical 
reactions and of physical properties. Separate tables under the last division include 
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the arrangement of minerals according to index of refraction, birefringence, values of 
2E and 2V, and specific gravity. F.P.H. 
Sedimentary Petrography. Henry B. Miner. 2nd ed. Thomas Murby and 
Co., London, and D. Van Nostrand Co., New York, 1929. Price $8.50. Reviewed 
in Amer. Mineralogist, 15 [3], 127 (1930).—The book in its present form consists of eleven 
chapters with three appendices. While it is difficult to give an adequate review in the 
space allotted, some idea of the wide scope of the work may be gained from the follow- 
ing chapter headings: (1) Introduction to the study of sedimentary rocks; (2) Surface 
and subsurface samples, storage, and records; (3) Laboratory technique; (4) Micro- 
scopical examination of sediments; (5) Quantitative data; (6) Diagnostic properties 
of sedimentary rock minerals; (7) Petrography of consolidated sediments; (8) Prin- 
ciples and practice of differentiation and correlation of sediments by petrographic meth- 
ods; (9) Some samples of differentiation and correlation of sediments by petrographic 
methods; (10) Bearing of sedimentary petrography on palaeogeographical problems; 
and (11) Application of sedimentary petrography to the study of soils and related 
superficial deposits. F.P.H. 


Elements of Mineralogy. III. Determinative Tables. ALEXANDER N. WINCHELL. 
With colored chart and diagrams in pocket on cover. Entirely rewritten and enlarged. 
John Wiley and Sons, Inc., New York, 1929. Price $4.50. Reviewed in Amer. Mineralo- 
gist, 15 [4], 166 (1930).—This is the third part, or volume, of a series pertaining to 
Elements of Mineralogy. Part I deals with principles and methods, Part II contains 
descriptions of minerals with special reference to their optic and microscopic characters, 
and Part III summarizes the data recorded in Part II with minor additions so as to 
include new data that have appeared since Part II was published. Five determinative 
tables comprise Part III. Table I deals with the common minerals that are opaque 
in thin sections. Minerals which are subtranslucent to opaque are inserted in more 
than one table. Table II is based on birefringence primarily, with refringence as a 
contributing factor in determining 56 smaller groups of minerals. Color and pleochroism 
form the basis of the classification of the minerals into 26 subdivisions in Table III. 
While the first three tables are intended for identification of minerals in thin sections, 
the fourth and fifth tables are designed essentially for use with powders and immersion 
liquids. See also Ceram. Abs., 7 [5], 324 (1928). F.P H. 

Nonmetallic Mineral Resources of Manitoba. INpusTRIAL DEVELOPMENT BoarD 
OF MANITOBA, Winnipeg, Canada. 93 pp. Reviewed in Brick Clay Rec., 76 [7], 458 
(1930).—The preface mentions that the nonmetallic minerals of Manitoba are an asset 
of considerable value to the province, as they lie reasonably close to hand and are par- 
ticularly valuable in building construction and in road work. The book is divided 
into three sections, Structural and Building Materials, Fuels,and Miscellaneous Minerals. 
Under the Structural and Building Materials division, chapters are devoted to each 
of these materials: building stone, cement rock, clays and shales for the brick and tile 
industry, dolomite, gypsum, lime, limestone, monumental and ornamental stones, 
sands, sand-lime brick, and stucco materials. Coal, oil and gas, oil shales, and peat 
are covered in the Fuels section. The Miscellaneous Materials featured are bentonite, 
feldspar, garnet, lithium, potash, pulp mill requirements, and salt. E.J.V. 

Sodium sulphate salts. Wop. Isktuut. Trans. State Ceram. Research Inst. 
[Moscow], No. 19 (1930). 34 pp. 70 kop.—A scarcity of sodium for the glass industry 
led to a closer investigation of the sodium sulphate deposits in the Kuren-Dag moun- 
tains in Turkmenistan (Russia) by the State Ceramic Research Institute. The salt 
deposits originate in the tertiary Aktschgy layers and belong to the sandy stretch of 
the above-named sediments, together with gypsum and rock salt. The sulphate layer 
is from 4 to 5 m. in thickness and can be divided into 5 beds: (1) The upper bed dis- 
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plays an aggregate of '/. up to 1 cm. of large white colorless crystals mixed with argilla- 
ceous substances. Analysis showed the salt to be mainly mirabilite and gypsum, be- 
sides sodium sulphate and potassium sulphate. (2) The second bed is the continua- 
tion of the first but does not contain gypsum, and argillaceous impurities are negligible. 
(3) The third bed consists of an aggregate of pure, and for the most part, coloriess 
tenardite crystals (reddish in places), up to 10 cm. of a bipyramidal structure in size. 
(4) The fourth bed contains a transparent, colorless, porous salt with conchoidal mirabil- 
ite of a greater purity aside from the admixtures of potassium sulphate. (5) The 
fifth salt bed consists of single mirabilite and tenardite layers as well as layers in which 
both salts are mixed. The second sulphate bed of Torangly is a bed of rock salt of 
approximately 5 m. thickness in which the lowest 1.5 m. consists of rock salt alternating 
with pure tenardite. Enamel tests were made in the laboratory, as well as in the glass 
factory Drushnaya Gorka with the sulphate of Ak-Assan-Ali. The sulphate used in 
the factory contained 6 to 8% water and 1% insoluble residue. Laboratory tests as 
well as those undertaken in the factory gave good results and very useful glasses were 
prepared. In the laboratory an almost colorless glass was prepared. I. discusses the 
question of extracting the sulphate and rationalizing the industry. The necessity of 
building a railroad is imperative as the quantities of sulphate are very great. M.V.K. 


Chemistry and Physics 


Interpretation of plant and laboratory test data. Rospert F. Fercuson. Jour. 
Amer. Ceram. Soc., 13 [5], 354-62 (1930).—Plant and laboratory test data may often 
yield more information if modern statistical methods are applied to them. Some of 
the more elementary concepts are defined and their method of application illustrated. 
The paper is intended to introduce the subject to those who have not yet studied it. 

Chemistry of potash-bearing silicates. ANON. Amer. Glass Rev., 49 [28], 22 
(1930).—The potash feldspars, greensands, and leucites constitute a group of potash- 
bearing silicates which provide a practically unlimited potential supply of potash. 
The fundamental chemistry of these silicates has not been systematically studied. Most 
of the literature consists of patented processes for the extraction of potash, very few 
of which are at present economically feasible. The chemical and physical facts which 
underlie these patents have not been carefully investigated and hence it is not possible 
to obtain consistent results in testing any of these processes. A number of patents 
concern themselves with processes which depend upon the volatilization of the potash 
by heating the silicate to relatively high temperatures such as may be obtained by the 
use of a blast furnace. For an intelligent investigation of such volatilization processes, 
the vapor pressure of the various potash-bearing silicates at temperatures above 1350°C 
and up to 2500°C, and the rates of reaction of these silicates with carbon and nitrogen 
should be known. - E.P.R. 

X-ray study of the formation of zinc silicates. A. Passt. Z. physitk. Chem., Abt. A, 
142, 227-32 (1929)—Mixtures of ZnO and silica in the proportions required for 
the formation of Zn ortho- and meta-silicates were heated at varying temperatures, 
and powder photographs of the products were prepared. Zn metasilicate is not formed, 
the orthdsilicate being always obtained even when the composition corresponds with 
the metasilicate. Further, the results support the statement of Tammann (C. A. 20, 
3373-74) that the reaction between ZnO and silica begins at 775°. (C.A.) 

Determination of alkalis in waters and in silicates by a semimicrochemical method. 
K. L. Maryarov. Mtkrochemie, 8, 63-71 (1930).—An application of the Berzelius 
method is described for the determination of alkalis in waters and in silicates. The 
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silicate is decomposed by HF and H.SO,, the excess acid volatilized, and all bases except 
alkalis are removed by precipitation with Ba(OH)s. The excess Ba is removed as 
carbonate and after the removal of NH, by volatilization, the residue is titrated. The 
calculation is based on the assumption that only NaOH and KOH are present at the 
last. Only a few decigrams of original silicate are taken. (C.A.) 
Esters and silicic acid. LL. SoLaNaA AND E. Motes. Anales soc. espa. fis. quim., 28, 
171-76 (1930).—Attempts were made to confirm the data of Thiessen and Korner 
(see Ceram. Abs., 8 [12], 926 (1929)) that by slow hydrolysis of Et orthosilicate the 
hitherto unknown orthosilicic acid is formed. The ester is best formed from pure SiCl, 
and absolute alcohol by the Biltz method, excluding moisture. The Thiessen and 
Korner method gives much lower yields. A 50 cm., well-insulated column was used 
for fractionation. The main fraction, b;o, 161.5 to 162.5°, had d?° 0.9292. The final 
fraction, bys 231.5°, had d?° 0.9885. One part of pure ester was shaken with 0.5 part 
alcohol and 50 parts HO, allowed to stand, becoming slightly turbid in several weeks, 
but giving no precipitate. An impure ester, contaminated with the pyro ester, decom- 
posed immediately under the same conditions. (C.A.) 
Suspensions of kaolin in various media. REN& DusBRISAY, JEAN TRILLAT, AND 
ASTIER. Compt. rend., 189, 41-43 (1928).—Kaolin was suspended in H,O and in various 
concentrations of NaOH, KOH, LiOH, Ca(OH):2, Ba(OH)2, H2SOu, HsPO., HNO;, and 
HCl, shaken mechanically for 12 hrs., and allowed to settle until the volume of the de- 
posit remained constant. This settling period varied from 4 to 5 days for the flocculent 
precipitates to 1 month for the weak alkaline media. For the suspensions in the alkalis 
and alkaline earths a minimum thickness is obtained at concentrations of N/34 and 
N/180 to 270, respectively. At these points the supernatant liquid approaches most 
closely a colloidal suspension. In the acid media the change in thickness with the 
concentration is much less than in the bases and, moreover, no minimum is obtained. 
The variation in the thickness of the deposit is due to the water interspersed between 
the particles of kaolin, for when the mixture is centrifuged the same volume of de- 
posit is obtained regardless of the medium. The structure of the deposit was studied 
by means of X-ray spectra. In pure water and in the solutions where the thickness 
is greatest the particles take the form of annular rings, identical among themselves 
and to that of dry kaolin. In the other media the thickness of the ring is increased 
and the intensity diminished. (C.A.) 
Action of heat on volume variations of clays, kaolins, and bauxites. Buicor. Cor- 
riere ceram., 10 [9], 349 (1929).—(1) Bauxites, kaolins, and clays which do not contain 
free silica begin to change their structure above 1000°C. (2) All clays and bauxites 
which swell above 1000°C contain free silica. (3) Clays and kaolins which are rapidly 
heated swell before reaching their fusing temperature. Bauxites do not present this 
dangerous phenomenon. The swelling is due to the volatilization of salt minerals 
which are released at the moment that the material softens and vitrifies. With a cer- 
tain number of clays and other silicates, B. reproduced artificial pumice stone, both 
hard and impermeable, with a density of less than 1. M.V.K. 
Specifications for feldspar. ANon. Nat. Glass Budget, 45 [50], 26 (1930).—The 
presence of minerals that will not fire white is permissible only in very small amounts 
in feldspar used for pottery and glass manufacture; the feldspar must be almost free 
from iron-bearing minerals such as biotite, horn blende, tourmaline, and garnet. One- 
tenth of 1% is now the maximum of iron oxide permitted by practically all glass manu- 
facturers using feldspar. Some confusion exists as to the grading of feldspar. A com- 
mon system of grading designates No. 1 feldspar as practically quartz free, No. 2 as 
containing not more than 25% of quartz, and No. 3 not more than 30%. E.P.R. 
Critical examination of Chancel’s method for the separation of iron and aluminum. 
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a L. Lucock ROBINSON AND W. E. Scorr. Proc. Univ. Durham Phil. Soc., 8, Pt. 2, 
155-59 (1929).—The method consists of precipitating Al with Na2S.O;; ferrous salts 
are not hydrolyzed under the conditions employed. Experiments conducted to es- 
tablish the accuracy and the optimum conditions of this separation showed an uncer- 
tainty of the order of 2% of the amount of Al present; and for even this accuracy, 
boiling for prohibitive lengths of time was necessary. The method and manipulation 
are outlined. The precipitate thrown down consists of a mixture of Al(OH); and §S, 
and is similar in character to MgNH,PO,. The ignited precipitate showed hygro- 
scopic properties and contained small traces of Na,SO, and negligible traces of Fe. Re- 
sults show precipitation of Al is incomplete with less than 10 hrs.’ boiling. Results 
are tabulated. (C.A.) 
Estimation of iron, ferrous oxide, and ferric oxide in a mixture of the three. J. B. 
Casey. Chemtst-Analyst, 19 [2], 10 (1930).—Determine first the Fe by treating with 
CuSO,, filtering off the residue and deposited Cu, and titrating with KMnO,. Treat 
the residue with cold, dilute H,SO, and titrate the resulting solution with KMn0O, to 
get the FeO and in another sample determine the total Fe content. (C.A.) 
Conduction of electricity through gases. K. G. Emge.eus. Reviewed in Mech. 
World, 87 [2249], 130 (1930).—After an introductory account of the general features 
of the glow discharge, the process of initiation of such a discharge is considered. The 
following chapter provides a detailed discussion of the cathode phenomena and in- 
cludes a sketch of the theory of the cathode dark space. Chapter IV describes the 
methods of using exploring electrodes to investigate the potential distribution in an 
ionized gas. The next two chapters deal with the negative glow, the Faraday dark 
space, the anode glow, and the features which characterize the positive column of glow 
discharges. In the concluding chapter various miscellaneous phenomena are grouped 
together including the action of magnetic fields upon the discharge. E.P.R. 
Experience with rational analysis of earths according to Kallauner’s and Matéjka’s 
method when applied to analysis of high quality Bohemian kaolins. Gustav KopKa. 
Repts. Czechoslo. Ceram. Soc., p. 12 (1926).—K. with the codperation of Kempke and 
Kannhauser examined Berdel’s and Kallauner-Matéjka’s methods of rational analysis 
in three Czechoslovakian laboratories. It was found that Kallauner-Matéjka’s method 
gives lower, but more correct results. The best results were obtained when heating 
up to 740 to 760°C. Two hours are sufficient for heating, the desired temperature 
being reached in !/, hr. The uniform heating of the whole sample is of great impor- 
tance. See also R. Barta, Repts. Czechoslo. Ceram. Soc., pp. 2-3 (1925). R.B. 
Rational analysis of refractory clays by sulphuric acid. H.Grewe. Stahl Eisen, 
49 [44], 1591-92 (1929); see also Ceram. Abs., 9 [4], 307 (1930). M.V.K 
Analysis of lime. ANon. Nauch. Zapiski, 8, 22 (1929); Rock Prod., 33 [5], 89 
(1930).—The free calcium hydroxide may be determined by adding 400 to 450 cc. of 
boiling water and 50 g. of sugar to 5 g. of lime, shaking, diluting to 500 cc., filtering, 
and titrating the filtrate (the first 150 to 200 cc. — rejected) with hydrochloric acid, 
using phenolphthalein as indicator. W.W.M. 
Study of the drying of clays and argillaceous bodies. V. Boprn AND P. GAILLARD. 
Rev. mat. constr. trav. pub., No. 245, pp. 23-26B (1930); for abstract see Ceram. Abs., 
9 [5], 390 (1930). A.J.M. 
Application of rational analysis in ceramic practice. JoseEF Maréjxa. Repts. 
Czechoslo. Ceram. Soc., p. 23 (1926).—M. refers to the lecture of Capsa presented be- 
fore the Czechoslovakian Ceramic Society at the Plzen Meeting (May 30, 1926), and 
concludes that the rational analysis can be utilized only for the analyses of kaolinitic 
earths, especially of kaolin and high-percentage argillaceous earths. The method of 
rational analysis is, therefore, fit especially for the fine ceramics, e.g., porcelain indus- 
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try. Whether the method is suitable for other materials can probably be decided by 
thermic or mineralogical analysis. Capsa recommends Kallauner-Matéjka’s method 
(preheating to 750°C, extracting by HCI (0 to 1) in water bath with reflux cooler for 
2 hours). R.B. 
Sodium-peroxide bomb calorimeter. ANon. Engineering, 125, 623 (1928).—In 
1900, Prof. Parr described a new bomb calorimeter in which the gaseous oxygen was 
replaced by sodium peroxide. The bomb had, however, the old disadvantage that 
its outer walls were in contact with the calorimeter water from the start of operations 
so that cooling took place from the very commencement. In the new type of bomb 
described this is overcome by the use of a nickel-chrome steel container inside the bomb, 
the bottom of the latter being perforated. At first the container is surrounded by a 
jacket of air; the firing of the charge heats the air and expels it through the bottom 
perforations, and then, as the bomb is cooled again by the water, the latter flows into 
the annular space into contact with the container. The bomb is rotated at 150 r.p.m. 
in the water in the calorimeter. The coal sample, about 0.5 g., is mixed with about 
15 g. of Na,O, and 1 g. KCIO,, and the mixture is fired electrically. CIS) 
X-ray determination of minerals, ores, and some industrial products. R. van 
AuBEL. Rev. Ind. Minérale, No. 176, pp. 163-70, 189-95 (1928).—A. discusses the theory 
and practice of the X-ray examination of materials, and describes some of the metallurgi- 
cal uses to which it has been applied. (J.I.SI.) 
Chemistry of igneous rocks. II. Eutectics and the crystallization of igneous rocks. 
WALTER Wan. Bull. comm. géol. Finlande, 87, 78-95 (1929).—A review of the in- 
fluence of eutectic surfaces on the behavior of rock magmas during crystallization. W. 
shows how the mode of crystallization on such surfaces may account for the variations 
among rocks as well as the existence of whole rock families. For Part I see Ceram. Abs., 
8 [8], 608 (1929). (C.A.) 
Bearing of eutectic surfaces on crystallization-differentiation. WALTER WAHL. 
Bull. comm. géol. Finlande, 87, 96-97 (1929).—A supplement to the preceding abstract. 
(C.A.) 
Steam tables and equations, extended by direct experiment to 4000 Ib. /sq. in. and 
400°. H.L. Cantnenpar. Proc. Roy. Soc. [London], A120, 460—72(1928).—The densi- 
ties of water and steam have been investigated near the critical point. They are not 
equal at this point, 374°, but at about 380°, there being an unstable region of equil- 
ibrium between these temperatures. This is illustrated by curves, which do not agree 
with those calculated from a formula of the Thiesen type. The total heat has also 
been measured for water and for steam, and it is shown that air-free water gives values 
for H and h which are different from those given by ordinary distilled water, and the 
curves so obtained agree with those found by the previous method. The equations 
for the total heat, the entropy, and the saturation pressure have been extended, and are 
discussed. Extended steam tables for the equilibrium states of steam up to 4000 Ibs. 
pressure have been calculated. (C.A.) 
Studies on cobalt oxides and their systems with oxygen. MM. LEBLANC AND E. 
Mosivus. Z. physik. Chem., Abt. A, 142, 151-76 (1929).—There is much confusion 
in the literature regarding Co oxides. LeB. and M. prepared pure CoO by decomposing 
the carbonate in vacuo at 320 to 460°; the method is more feasible and satisfactory 
than the older ones. This oxide has the property of absorbing oxygen to give a com- 
pound CoO-nO, without change in structure as determined by chemical and X-ray 
analysis. ‘This complex when heated at 100° goes over into Co;0,; a well-defined com- 
pound. Co;0, also absorbs O, to give a complex without change in structure. Co,0; 
cannot be prepared in the dry way but only by precipitation from a solution of Co** 
by OH ion. when heated gives O. and Co;0,; Co;0, 3CoO + 
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the system Co;O4-mO2 is divariant. At 1250° the dissociation pressure of CoO is less 
than 0.1 mm. Hg. The O, evolved from these complexes is capable of oxidizing oxalic 
acid in the presence or absence of H2SO,4. Co2O; and Co;O, also react quantitatively 
with oxalic acid. The solution of Co;0, in H2C.O, is accelerated by the presence of 
H,SO,, although otherwise it is very slow. Co** hastens the oxidation of oxalic acid 
by atmospheric O at 100°. (C.A.) 
Dependence of the solubility in water of the soluble substances of clays and ceramics 
on the temperature of calcination. P.P.Bupnikorr. Ukrain. Chem. Jour., 4 [Tech.], 
205-13 (1929).—The clays were extracted with water after being heated at various 
temperatures and the electrical conductivity of the solutions measured. With Tschasov- 
Jarski clay, heating at 900° corresponds with the maximum formation of water-soluble 
products. With Nikolaevski clay the maximum solubility is obtained by heating at 
750° and with both this and the preceding clay the solubility is increased by boiling 
the material in water after calcination. Somewhat different results are obtained with 
other materials. The varying behavior is ascribed to chemical reactions between the 
components during the heating. (B.C.A.) 
Rapid specific gravity determinations with Clerici’s solution. K.K.LANDES. Amer. 
Mineralogist, 15 [4], 159-62 (1930).—Clerici’s solution (thallium formate-malonate) 
has a double advantage over other heavy liquids in its complete miscibility with water 
and in its unusually high specific gravity. The maximum specific gravity obtainable 
from this solution lies between 4.2 and 4.3 at normal room temperatures. To secure 
liquids of lower specific gravity than the concentrated solution it is only necessary to 
mix with water. To increase the specific gravity of dilute Clerici solutions.the steam 
bath is used. Any specific gravity at the lower end of the series may be obtained down 
to that of water, but the small number of minerals between 2.0 and 1.0 does not seem 
to justify extending the set in that direction. Nearly three-fourths of the 2277 specific 
gravities listed fall between 2.0 and 4.0. F.P.H. 
Crystallization. ANoN. Mining Jour., 168 [4932], 175 (1930).—Crystallization in 
metals, ceramics, etc., is the keynote of a paper delivered before the Institution of Chemi- 
cal Engineers, London, England. Bcc. 
Absorbing power of ceramic bodies. J. ANDRE LAVERGNE. Tonind.-Zig., 54 [6], 
91-92; [7], 116-17 (1930).—L. gives description of the methods used. M.V.K. 
Fourteenth annual report of the Scientific and Industrial Research Board, 1930. 
Anon. Abstracted in Refrac. Jour., 5 [54], 236 (1930)—Some of the researches have 
resulted in the development of methods and the determination of data which have 
practical value in the pottery trades and some of it relating to heat insulation and to 
the resistance against chemical attack by slags may have considerably wider applica- 
tions. E.P.R. 
BOOKS, CIRCULARS, AND BULLETINS 


Degree of Oxidation of Titanium in Silicates (Zur Frage der Oxydationsstufe des 
Titans in den Silikaten). Emu, DitLer. Hodlder-Pichler-Tempsky A.-G., Wien, 
Leipzig, 1929. 42 pp. 3.10 rm. Reviewed in Tonind.-Zig., 54 [16], 268 (1930). 
In spite of many investigations, the question of the valence of titanium in titanium 
silicates is not quite clear as titanic acid, because of its amphoteric character can be 
supposed to replace silicic acid and also alumina; the different degrees of oxidation 
are also difficult to grasp quantitatively, especially if iron compounds are present. In 
the experiments on the synthesis of titanium-augites, titanium-garnets, and titanium- 
olivines, the preparation of pure titanium oxides having two or three valences, as well 
as the combination itself, offered great difficulties as it had to be done in the absence 
of oxygen. By a comparison of the chemico-optical data of the natural and artificial 
combinations it was determined that not only silicic acid, but also sesquioxides can be 
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replaced to a considerable extent by TiO, or TisO;. In augites this content can reach 

10%, in garnets, 20%, and in olivines, 7%, without essential change of the mineralogi- 

cal character. Beyond the figures indicated a decomposition in simple silicates occurs. 
M.V.K. 

Course in Physical Chemistry. (Cours de chimie physique). L. Gay. Published 

by Hermann, Paris. Vol. I, 705 pp., 164 figures. Reviewed in Chaleur ind., 11, 114 
(1930); Jour. Amer. Chem. Soc., 52, 1729-30 (1930) A.J.M. 

Analytical Processes: A Physico-Chemical Interpretation. T. B. Smirn. E. 

Arnold & Co., London, 1929. 373 pp., 12s 6d. Reviewed in Chem. and Ind., 49, 41 
(1930).—The theoretical foundations of chemical analysis are examined. H.H.S. 

Vanadium, its alloys and compounds. ANon. Vancoram Rev., Vol. I, No. 1, 

(1929).— Vanadium Corp. of America, New York. The first number of a new publica- 
tion dealing with current literature on vanadium. H.H.S. 


PATENTS 


Separating constituents of mineral silicates. SHERMAN W. SCOFIELD AND JOHN B. 
LA Rue. U.S. 1,751,663, March 25, 1930. Ina process of separating the constituents 
of mineral silicates, the steps which consist in removing the water-soluble potassium 
value by means of caustic potash digestion and carbonation; and then separating the 
soluble potassium carbonates into two fractions by evaporating the solution in steps, 
obtaining each time a saturated solution from which crystalline potassium carbonate 
and bicarbonate are obtained, until the sodium content is removed, and then con- 
centrating the remainder of the water-soluble potassium value to a substantially 10% 
carbonate solution and causticizing. 

Boron trifluoride. A. CARPMAEL. Brit. 324,016, March 12, 1930. Boron tri- 
fluoride is prepared from boric acid or a borate either by treating a fluoride with boric 
acid or a borate in sulphuric acid in presence of a dehydrating agent which may be 
sulphur trioxide or excess of sulphuric acid or by treating fluorosulphonic acid which 
may contain sulphuric acid with boric acid. 

Silica. CHANCE Bros. & Co., AND J. ENGuiIisH. Brit. 325,386, April 9, 1930. 
Sand or materials containing a predominance of free silica are purified from iron by 
treating the materials, when heated to a suitable temperature, for example, 700 to 
1000°C, with a reducing gas such as hydrogen, carbon monoxide, or sulphur dioxide, 
and at the same time or subsequently with chlorine. The reduction and chlorination 
cannot, however, be carried out simultaneously, employing hydrogen and chlorine. 
The titanium content is also slightly reduced. In one manner of carrying out the in- 
vention, the sand is contained in a rotary kiln, wherein it is heated and agitated at the 
above temperature, and is subjected to the action of the reducing gas, thereby convert- 
ing the iron oxides into a condition in which they are capable of being acted upon by 
chlorine. The issuing gas is freed from iron chloride and re-used in the process. The 
sand thus purified may be used for the manufacture of high-grade glass, or refractories, 
pottery or earthenware. See Brit. 220,603. 

Manufacture of silica gel and of calcium or sodium silicate. F. Ricarp. Rock 
Prod., 33 [7], 83 (1930); for abstract see Ceram. Abs., 9 [5], 388 (1930). W.W.M. 

Purification of kaolin and clays. Y. M. Prraup. Fr. 633,745, May 3, 1927. A 
suspension of the material in pure water is treated with a protective colloid, such as 
gum arabic, pectin, soap solution, containing amines or ammonia, etc. The sand, etc., 
settles out and the suspension of clay material is decanted off and flocculated by means 
of acid. (B.C.A.) 

Alkali silica solution. HENKEL & Cre., G.m.B.H. Ger. 487,579, Aug. 10, 1926. 
A staple alkali silicate with high SiO. content is prepared by adding colloidal H.SiOs 
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to solid alkali silicate and dissolving the mixture in water under high temperature and 
pressure In the example, solid water glass (with 3.3 parts SiO, to 1 part NaeQ) is 
treated with SiO, gel. Water is added and the mixture heated to 140 to 150° in an 
autoclave. The resulting alkali silicate contains 4.0 parts SiO, to 1.0 part Na.,O 
(C.A.) 
General 


Waste heat utilization and dust recovery. Erich OppEN. Tonind.-Ztg., 53 [46], 
816 (1929).—A new method for making use of the great quantities of heat and energy 
from waste gases and dust of revolving furnaces, which are ordinarily lost, is explained 
The waste gases are conducted to waste heat boilers, which are constantly cleaned and 
to which the heat is transferred from the gas and dust. After this the dust is removed 
from the gas by electricity. The electrical gas-cleansing apparatus receives a uni 
form supply of gas and dust from the regular cleaning of the waste-heat boilers. This 
is essential for the proper operation of the former. A ventilator draws the purified 
gases into the chimney. The advantages are easily seen from the data given: In a 
revolving furnace of 40 m. length and a 2.1 to 2.4 m. diameter the normal production 
amounts to 120 T. per furnace for 24 hrs. The heat surface of the boilers is 360 sq 
m. in furnaces III and IV, and 620 sq. m. in the furnace I, and the steam power 5000 
or 6000 kg. at 18 atm. per hour. The quantity of gas, from which the dust is to be 
removed, amounts to 800 to 900 cu. m. per furnace and the quantity of dust recovered 
is approximately 18 to 20 T. per furnace. In this way 10% of the raw material is re- 
covered as dust and the dust is again added to the mixture. Another advantage is 
that there is no dependence on the natural draft and the velocity of the gas can be raised 
as conditions require. The energy obtained in waste heat boilers is utilized in turbines, 
and a power of 3500 kw. is obtained. This is enough to supply the current for the plant 
This method is used in several cement plants in Poland and Czechoslovakia with good 
results M.V.K 

Economics and design of water-cooled furnaces. J.S. BENNETT AND P. N. OBER- 
HOLTZER. Trans. Amer. Soc. Mech. Eng., 52 [1], 15-28 (1930).—This paper deals 
particularly with water-cooled furnaces for underfeed stokers and a study of results 
and conditions of several actual installations. Determination of the proper amount 
of water cooling is an economic rather than a combustion problem. Ordinarily the 
most critical portion of the furnace is the rear wall. Sometimes the sizes of stokers 
used in older-type plants are limited by the ability of the furnace to withstand tempera- 
tures resulting from higher combustion rates. In many such cases a moderate invest 
ment in water cooling will give a substantial increase in steam output E.P.R 

Solar heat and its utilization. A. Bouraric. Chaleur. ind., 11, 59-66 (1930) 

A.J.M. 

Removal of boiler scale. ANON. Rev. mat. constr. trav. pub., No. 245, pp. 37-38B 
(1930).—An electro-galvanic current removes the scale A.J.M 

Cadmium-oleate a new impregnation agent. H. G. Braun. Chem.-Ztg., 95 
(1929); Tontnd.-Ztg. 54 [7], 124 (1930)—Cadmium hydroxide is obtained from the 
sulphate with ammonia. It is saponified with olein, heated from 120 to 130°, and 
appears as a clear, sticky soap. This oleate is quite soluble in nearly all organic sol 
vents. The solution serves for impregnation of tissues and stones, which makes them 
waterproof but permeable to air. Brick and unglazed clay plates preserved their water 
proof character for several years. The impregnation treatment can be used therefore 
as a protection for brick against heavy rains M.V.K 

Apparatus for testing building materials. ANoN. Tonind.-Ztg., 54 [16], 259-30 
(1930).—A review is given of different apparatus for testing building materials ex 
hibited at the Leipzig fair M.V.K 
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Preparing ceramic mixtures for fine ceramics. KareL_ THON. Repts. Czechoslo 
Ceram. Soc., p. 1 (1926).—T. gives directions for preparing mixtures. The older the 
earth from the geological point of view the better are the qualities of the prepared kaolin 
for ceramic purposes. A good mixture is two plastic clays and 1 kaolin. The quality 
of fine sandy earths cannot be obtained by addition of quartz. The use of calcium 
carbonate should be avoided. R.B 

Clay masses and their reaction to drying. Cari Logser. Sprechsaal, 63 (5), 77-79; 
[6], 99-102 (1930).—There is no law governing the relation between the quantity of 
water used and the behavior during drying of clay masses (loam, loess, clay, kaolin, 
and their compounds with flux materials). The characteristics of every given clay 
mass, 1.e., the quantity of water needed to obtain a given soft form, the plasticity, 
binding power, behavior during drying, shrinkage, and solidity of the fired pieces, must 
be determined separately for every different case in order that the proper precautions 
during preparation, shaping, drying, and firing can be taken and a safe and efficient 
operation guaranteed. M.V.K 

Exports of brick and other clay building materials. ANoNn. Clay-Worker, 93 [4], 
273 (1930).—Sales of American brick and clay building tile outside the U.S. in the 
year 1929 broke all records. A comparison of the exports for the years 1928 and 1929 
shows that every item in these sales registered a substantial increase, with common 
brick and hollow tile leading in volume of expansion. Official figures are 


1928 1929 

Common brick and hollow tile $ 263,786 $ 552,687 
Fireclay brick 815,447 847,745 
Other refractory brick 1,454,695 1,992,650 
Refractory shapes 1,273,593 1,862,728 
Total $3,807,521 $5,185,808 


A considerable decrease in imports of brick is noted in the year 1929 compared with 
1928, the total for the year 1929 having been $317,675, while in the preceding year, 
$574,487. Clay tile imported in 1929 was valued at $1,490,284 and in 1928 at $1,341,- 
393. E.J.V. 
Recent improvements in methods of brickmaking. ALrrep B. SEARLE. Refrac. 
Jour., 5 [54], 217-18 (1930)—Three lectures were given by S. before the Royal So- 
ciety of Arts, London, under the Cantor Bequest. First lecture: Various kinds of brick 
were described and notwithstanding the extensive use of machinery for shaping brick, 
the old handmolding method is still used for making a very large number. Various 
modern methods of excavating clays and shales, the machines used for preparing the 
material prior to forming it into brick, and some brickmaking machines were described 
in detail. The greatly increased use of the auger type of machine, by means of which 
clay-paste is extruded through an opening the length and width of a brick was explained, 
and some of the commercial advantages to be derived from a study of Bingham’s in- 
vestigations of the viscosity and plasticity of clay were pointed out. Special atten- 
tion was drawn to a device whereby both the humidity and the temperature in the 
driers can be controlled automatically. Means for the use of so-called waste heat 
from kilns were described and the advantages of employing fans instead of the more 
usual but less positive chimney were explained. The second lecture was devoted to 
the manufacture of brick from shales, indurated clays, and other materiais of low plas 
ticity, as distinct from the plastic clays described in the first lecture. Brick manufac- 
turers now use almost any available ‘‘earth’’ and employ processes which will convert 
many kinds of material into a homogeneous product from which brick can be produced 
in an almost automatic manner. The recent improvements in the various appliances 
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used for the “‘stiff-plastic’’ and ‘‘semidry’’ processes were described and illustrated. 
Special attention has been paid to improving the kilns in which brick are fired and the 
fuel-consumption per thousand brick in the last fifty years, has been, roughly, halved 
by the introduction of continuous kilns. Automatic stokers for kilns were regarded 
as impracticable but within the last few years many have been employed. The use of 
“‘archless’”’ kilns has also extended and the two newest brick kilns built in this country 
are of that type. They are much cheaper to build than arched kilns of equal capacity 
and burn less fuel. The third lecture dealt mainly with the manufacture of brick from 
nonplastic materials, such as sand, slag, destructor refuse, colliery waste, concrete, 
silica rock, magnesite, zirconia, and sillimanite and with the development of the brick 
industry as a whole. The great increase in the knowledge of and the applicability of 
silica brick used for coke ovens and other furnaces, due to intensive scientific research, 
was described and the effect of some of the results of these investigations on the manu- 
facture of the brick and on their behavior when in use, were explained. The rapid 
development in the use of some so-called rare minerals such as sillimanite and zirconia 
was also described. The value of brick made of these materials in some industries 
using furnaces at very high temperatures, as for making glass, melting steel, and other 
alloys is being increasingly appreciated. E.P.R. 
Marking imported brick. ANon. Refrac. Jour., 5 [54], 197 (1930).—While the 
Standing Committee appointed under the Merchandise Marks Act recommends that 
imported tile, refractory brick, and biocks should show their origin, it is not in favor 
of the marking of building brick. The report of the Committee making this recom- 
mendation proposes that the Order in Council regarding the marking of tile, refractory 
brick, and blocks should not come into force until six months after the date of issue. 
E.P.R. 
Building brick houses. LAauRENCE B. Kosuitz. Brick Clay Rec., 76 [6], 390-94 
(1930).—Cleveland brick marufacturers formed a mortgage company named The 
Build-With-Brick Mortgage Co., with a capital of $50,000. They will finance anyone 
desiring to build a brick house provided (1) prospect must reside in house; (2) lot upon 
which house is to be built must be entirely paid for; (3) lot to be on a street improved 
with pavement, sidewalk, gas, and water; (4) prospect to have at least 10% of the 
cost of construction in cash; (5) mortgage company to name the general contractor 
to plan and build the house, plans subject to approval of prospect. A charge of 6% 
interest payable quarterly, and a yearly reduction on the principal of 8% payable in 
equal monthly payments is made. In two years the company has financed the build- 
ing of 130 brick houses, with an approximate total value of $1,000,000, on the original 
capital of $50,000. Further details are given. Illustrated. E.J.V. 
Making brick panels. MaseK GuiuE Co. Brick Clay Rec., 76 [7], 465 (1930).— 
This Cleveland concern, manufacturers of glues, pastes, and adhesives, suggests a method 
of making brick panels in which their glue, glue heater, and glue gun are used. The 
details are given. E.J.V. 
Heavy clay products organize for service. ANON. Brick Clay Rec., 76 [7], 434-37 
(1930).—A report of the first official meeting held by the Clay Products Institute or- 
ganized for the purpose of developing authoritative data on the structural properties 
of heavy clay products, their uses, and methods available for use by architects, engi- 
neers, and builders, is given. It is hoped to establish more intimate and cordial rela- 
tions. between consumers and manufacturers of building materials for the better under- 
standing of the chemical and physical problems involved in manufacture and the engi- 
neering mechanics of their use. E.J.V. 
Silicosis research. ANON. Refrac. Jour., 5 [54], 218 (1930).—The Medical Re- 
search Council has appointed a committee to advise upon the further investigations 
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of pulmonary silicosis and of other pulmonary conditions associated with the inhala- 
tion of dusts arising from industrial processes. E.P.R. 
Some aspects of silicosis in industry. G. Quin LENNANE. Jour. State Med., 37, 
602-606 (1929); U.S. Pub. Health Eng. Abs., 10, IHS, 1 (1930).—Inhalation of silica 
dust causes the formation of fibrous tissue in the lung substance, gradually extending 
and encroaching on the aerating function of the lung tissue. Crystalline sandstone, 
quartz, quartzite, and flint produces a crystalline dust which is much more harmful 
than dust containing amorphous silica. The onset of the disease is very gradual and 
at first difficult to recognize. The common complication is pulmonary tuberculosis, 
which is usually rapidly fatal. The use of water, steam, oil, and mechanical equipment 
for minimizing dust in factories, quarries, and mines is discussed. (C.A.) 
Asbestosis and silicosis. M. J. Stewart. Chem. and Ind., 49, 34 (1930).—Sili- 
cosis was formerly believed to be the result of mechanical irritation by fine particles 
of silica; it has now been traced to the action of colloidal silica. S. believes that both 
silicosis and asbestosis are due to chemical effects. H.H.S. 
Use of aluminum vs. ceramics. ANON. Ceram. Ind., 14 [4], 423 (1930).—Alumi- 
num shingles, roofing, and corrugated sheets which are standard products of growing 
importance have been joined in this field by ornamental castings for crestings, span- 
drels, cornices, finials, and other metal accessories. Several recently constructed office 
buildings carry from 50 to 100 T. of aluminum mainly in the form of cast spandrels 
or ornamental exterior wall plates and sills. F.P.H 
Effect of abnormal air conditions on mine workers. R.R.SaAveERS. Bur. Mines, 
Information Circ., No. 6245, 22 pp. (1930).—The report gives a summary of recent 
investigations on silicosis in Australia, England, France, Germany, Russia, South 
Africa, and the U.S. Also a summary of recent investigations on abnormal air con- 
ditions (abnormal temperatures and humidities) in England, France, South Africa, 
and the U.S., and some toxic gases found in mines. R.A.H. 
Mechanical and human elements in smoke abatement. GrorGE C. FISHER. 
Trans. Amer. Soc. Mech. Eng., 52 [1], 59-65 (1930).—A brief history is given of smoke 
abatement in Nashville, with the local conditions, technical details, and general policies 
followed. The human elements that entered into the problem of enforcement and the 


educational effort to put smoke abatement into effect are discussed. E.P.R 
Réle of chemistry in ceramic industry. L. P. Comin. Chem. and Ind., 49, 58 
(1930); for abstract see Ceram. Abs., 9 [4], 316 (1930). H.H.S 


Bonus methods of wage payment as related to production. H.R.SrTraicut. Bull. 
Amer. Ceram. Soc., 9 [4], 95-99 (1930); for abstract see Ceram. Abs., 9 [3], 236 (1930). 
Wage incentives in manufacturing. ANon. Jron Age, 125 [11], 786 (19380).— 
‘‘Management factors and responsibilities preliminary to and coincident with installa- 
tion and operations of wage incentives’”’ by D. B. Kift was presented before the Chicago 
meeting of the Amer. Soc. of Mech. Eng. Kift states that the wage incentive must be 
large enough to bring forth the desired results from the employees. Most incentive 
plans need a penalty clause to correct conditions not reached by regular methods. The 
payroll investment should give greater returns by the wage incentive method. 
Cost of modern glass factory. W.F.Scuapnorst. Glass Ind., 11 [4], 92 (1930) 
A graphic method of determining approximately the cost of a new factory building, 
based on varying dimensions as to height, length, and width, is presented. Certain 
basic assumptions made in constructing the chart are enumerated, and features allowed 
in the construction costs are discussed. E.J.V. 
Managers should promote safety. ANON. Abrasive Ind., 11 [4], 33 (1930) 
A safety organization without an enthusiastic manager back of it isa failure. E.P.R. 
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Use of clayworks laboratory. ANoN. Refrac. Jour., 5 [54], 229 (1930).—It is im- 
possible to forecast a limit to possible scientific achievements in the future. The great 
triumphs already secured, even though industrial science is as yet in its infancy, 


encourages workers to go forward in the field of research. E.P.R. 
Work of ceramics division of Bureau of Standards. ANON. Commercial Stand. 
Monthly, 6 [1], 5 (1929). E.J.V. 


Hotel New Yorker, New York City. ANon. Arch. & Bldg., 62 [2], 35 (1930).— 
The exterior has the first story enclosed with Deer Island granite with Indiana lime- 
stone extending from the second to the fourth story. The upper stories are built of 
hard-pressed face brick with terra cotta trim. The brickwork is backed up with tile. 

E.P.R. 

Bearley School, New York City. ANon. Arch. & Bidg., 62 [2], 37 (1930).—In 
design, the building is of substantial character carried out in simple materials. The 
walls of common red brick have the windows spaced by pilasters of equal width which 
are ornamented in a simple manner by using stock 45° corner brick. The result is a 
serrate ribbon-like pilaster making an interesting wall surface. The lower stories 
of the building are of artificial stone of a deep orange hue rising above a broad base of a 
rough split Vermont green slate. About the entrance is a framing of green marble. 

E.P.R. 

Feldspar development in North Carolina. II. B. C. Burcess. Glass Ind., 11 
[4], 82-86 (1930).—A detailed description of the Spruce Pine plant is given. There 
are forty-two crude bins giving a total storage capacity of 8300 T. In the sorting plant 
a crew of sixteen women and girls and three men remove from 25 to 40 T. of material 
from the 70 to 80 T. run over the 36-in. picking belt in 10 hrs. Six products are picked 
from the belt: white flint, No. 1 potash spar, No. 1 soda feldspar, No. 2 potash feldspar, 
No. 2 soda feldspar, and mica. A sample of 1 lb. of every 1000 Ibs. entering the sampling 
unit is taken and the analysis of each lot stored in each bin is known or is being determined 
in the laboratory. Orders are filled following calculation of a mix to fit the customer’s 
specifications and the fine grinding of the feldspar is then done. The flow sheet followed 
in this plant may seem unnecessarily expensive and complicated but experience has proven 
that every step is necessary for the production of uniform products of known analysis. 
The essential features are segregation of the crude, continued segregation through inter- 
mediate storage, blending on the basis of chemical analysis, and finally neutralizing 
consecutive grindings whenever there is appreciable difference between them. As 
the result of the placing on the market of a dependable feldspar from N. C., the industry 
has grown to where it is now producing 50% of the U.S. production of crude feldspar 
with only one fourth of the country’s grinding capacity. The quality of the product 
would not alone account for this tremendous proportional increase in N. C. produc- 
tion. Other important factors are (1) frequency with which feldspar outcrops occur 
in N. C. area; (2) wide range of analysis of deposits; (3) cheap and efficient labor; 
(4) good transportation; (5) large investment in mines and plant. Illustrated. For 
Part I see Ceram. Abs., 9 [5], 378 (1930). . E.J.V. 

Imports of clay into Canada. ANon. Clay-Worker, 93 [4], 282 (1930).—Imports 
of clay products into Canada in January amounted in value to $845,323, while imports 
for the year ending January totalled $10,075,553 as compared with $12,301,665 in the 
previous twelve months. Imports of fire brick in January had a value of $273,388. 
Imports from the U.S. in January amounted to $421,185, while for the twelve-month 
period a total of $4,175,005 was imported. Imports from the United Kingdom aggre- 
gated $312,484 and $3,950,306 in the month and year, respectively. E.J.V. 

Libbey-Owens and Edward Ford Companies to merge. ANON. Glass Ind., 11 
[4], 96 (1930).—Announcement was made on March 28 at Toledo, Ohio, of an agree- 
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ment reached by the boards of directors of the Edward Ford Plate Glass Co. and the 
Libbey-Owens Glass Co., both of Toledo, to merge their interests in a new company 
under the name Libbey-Owens Ford Co. The new concern, it is reported, will equal 
or exceed in capitalization and importance that of the combined Owens Bottle and 
Illinois Glass Companies in the bottle manufacturing field last year. The new company 
will be the largest manufacturer of sheet glass and one of the largest of plate glass in the 
world, as well as a very important factor in the laminated glass field. E.J.V. 
Clay-products census for 1928. ANon. Glass Ind., 11 [4], 96 (1930).—The com- 
pleted census of the clay-products industries covering clay products (other than pottery) 
and nonclay refractories shows the production of glasshouse tank blocks, melting pots, 
stoppers, floaters, and rings by 13 establishments to be 35,513 T. valued at $1,993,609 
in 1928 as compared with 41,177 T. produced by 14 establishments in 1927 for a value 
of $2,310,473. The production of silica brick in 1928 by the 26 establishments report- 
ing amounted to 241,523 M valued at $12,187,539. In 1927, 27 establishments pro- 
duced 245,881 M of silica brick valued at $12,756,994. In 1926, 31 plants produced 
266,409 M, valued at $13,614,033. E.J.V. 
British pottery and glass at Canadian Jewelers’ Convention. ANoNn. Pottery 
Gaz., 55 [634], 587 (1930).—At the convention held in Toronto, in Feb., 1930, much 
British pottery and glassware were in evidence. Many new designs of the better classes 
of ware were shown for the first time in Canada. Canadian jewelers are an important 
factor in the sale of the more exclusive styles of British pottery and glass. E.J.V. 
Wedgwood Bicentenary Celebrations. V. Exhibition of modern pottery. ANON. 
Pottery Gaz., 55 [634], 639-41 (1930).—The exhibition of modern pottery which is to 
be staged in the King’s Hall at Stoke will illustrate the immense progress which has 
taken place in pottery manufacture and design since Josiah Wedgwood’s day and 
generation, and its purpose will be to show to the world that ‘‘The Potteries’ are bent 
upon maintaining their world lead in regard to the production of all classes of pottery, 
both technically and artistically. A special setting for the exhibition has been worked 
out and is illustrated both photographically and by a plan view, on which are indicated 
the various company’s exhibits. See also Ceram. Abs., 9 [5], 394 (1930). E.J.V. 
British pottery and glassware at the Leipzig Fair. ANon. Pottery Gaz., 55 [634], 
637-38 (1930).—An illustrated description of some of the exhibits of British ware shown 
at the annual Leipzig Fair is given. Nearly every foreign country was represented 
by buyers, and many were included among the exhibitors. E.J.V. 
Asbestos-cement products: International cartel. ANoNn. Chem. and Ind., 48, 
1232-33 (1929).—The English amalgamation of the Bell group with Turner and Newall 
has led to an international cartel among the principal manufacturers of asbestos-cement 
building products over nearly all Europe. The research institute will be in Switzerland. 
H.H.S. 
Eleventh British Industries Fair. ANON. Refrac. Jour., 5 [54], 199-216 (1930); 
Pottery Gaz., 55 [634], 597-621 (1930).—Established in 1920, the British Industries 
Fair has become a great and permanent national institution of inestimable value in 
the promotion of commerce and industry. There were over 1000 exhibitors. The 
Aldridge Colliery Co., Ltd., exhibit was an artistic building constructed entirely of 
brick and tile manufactured by them, which presented on one side a Georgian front, 
and on the other a Tudor elevation with ornamental chimneys, porch, etc. E. B. Re- 
fractory Cement Co., Ltd., exhibited a full range of fire cements covering all refractory 
requirements, acid, basic, and neutral; also fire-resisting refractory paints, tamping 
mixtures, and gun cements. The General Electric Co., Ltd., exhibit included actual 
working demonstrations of the application of electric heat to various industrial processes. 
The General Refractories, Ltd., exhibit took the rather unique form of a round down- 
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draft insulated kiln, and appeared very attractive with the display of the various re- 
fractory products. Gibbons (Dudley), Ltd., exhibit took the form of a retort in the 
construction of which this firm has specialized for many years. Their products have a 
high reputation in the industry and the exhibit gave an indication of the care 
taken to insure accuracy of shape in the refractory goods used. Peter & Mark Hurl, 
Ltd., exhibited brick, blocks, and retorts which are manufactured at the Garliston 
and their Garnqueen Works, Glenboig, Scotland. They claim that these brick do not 
‘‘spall’’ or break in the furnace, hence there is no weakening of the brickwork or damage 
to the contents of the furnace from falling pieces. The Leeds Fireclay Co., Ltd., special- 
izes in terra cotta goods and their “‘Lefco’’ products have a wide appeal to lovers 
of beauty. The Middleton Fireclay Co., Ltd., exhibited glazed brick. The rich 
black tile made a striking contrast to the pure white of the tile used in the general con- 
struction of the exhibit. Some of the molded shapes for use in gardens were very pleas- 
ing examples of the clay-workers’ art. The Meltham Silica Fire Brick Co. exhibit 
was devoted principally to silica brick for use in retorts and horizontal retorts. Pick- 
ford, Holland & Co. showed varied shapes in magnesite and ‘‘Alosil,’’ which is a high- 
grade sillimanite product, well known in the glass and metal industries and general 
furnace work. ‘Thomas Marshall & Co. had refractory exhibits. The P. B. Sillimanite 
Co. showed the wide range of articles now made from high-temperature resisting re- 
fractory material. The Stourbridge Glazed Brick & Fireclay Co. had fireplaces and 
room and toilet fittings. Shaws Glazed Brick Co. showed internal faience as supplied 
by the firm to the Partington Turkish Baths, and the color was both utilitarian and 
artistic. Stourbridge Refractories Co. had a range of shapes including highly refrac- 
tory brick and fire brick. Timmis & Co. showed an interesting range of brick with a 
very high grog content and some brick made entirely of grog. West Gas Improvement 
Co. showed a section of both a horizontal and vertical retort. Examples of the ‘‘Dome’”’ 
insulating brick made from high-grade diatomaceous earth were also shown. York- 
shire Amalgamated Products, Ltd., exhibited rustic and multicolored brick. The 
model fireplace was an excellent example of the pleasing effects to be obtained by the 
use of this type of blue brick. E.P.R. 
British and German societies of glass technology to hold joint meeting. ANoN 
Nat. Glass Budget, 45 [49], 5 (1930).—The Society of Glass Technology of Sheffield, 
England, and the German Glass Technology Society of Frankfort, Germany, are to 
hold a joint meeting in London, from May 26 to June 4, 1930. The British Society 
invited the German Technologists to participate in the event. E.P.R. 
Ceramic resources of Turkey in the region of Kutahia (Anatolia). Raoul DE 
BLOTTEFIERE. Rev. mat. constr. trav. pub., No. 245, pp. 27-35B (1930).—The region 
is rich in ceramic resources and one small faience plant exists in Kutahia. Photo- 
graphs of some of the ware are given. The decoration is essentially Persian in charac- 
ter. A.J.M. 
Glass trade in Austria. ANoN. Pottery Gaz., 55 [634], 661 (1930).—The Austrian 
glass industry is engaged in the production ofa great variety of goods, but at present 
it is not fully occupied, particularly where it is in competition with German and Czecho- 
slovakian firms. Still, with the aid of the protective tariff it can get 30% better prices 
at the factory than the foreigners. Some of the Austrian glass works are said to be 
selling at losing prices, which is as demoralizing as foreign competitors. E.J.V. 
Italian glass and pottery trade. ANoNn. Pottery Gaz., 55 [634], 661 (1930); ab- 
stracted from Ruivista Industrie dei Silicati—No material change has been observed 
in the state of the various branches of the Italian glass industries. A number of white 
glass factories have abandoned or reduced operations, after having stocked for some 
time a considerable proportion of their output. Bottle makers are fairly well occupied, 
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and the mechanical factories are also busy in the production of sheet glass. Although 
not quite so bad, the conditions of the fine ceramic industry is not particularly good 


, % The general unsatisfactory features of the glass industry are repeated here, but the 
ceramic industry can reduce its activity more conveniently than the glass industry. 
Electrotechnical porcelain makers are still busy, as well as makers of refractory materials. 
E.J.V. 


German glass trade. ANoNn. Pottery Gaz., 55 [634], 661 (1930).—The German 
industry is dependent on exportation, and has become more so than ever. Exporta- 
tion is a most useful means for neutralizing over-production and for regulating produc- 
tion, and the German glass industry constitutes one of the most important factors in 
her export movement. Taking available comparative figures for 1928, Germany leads 
in the world’s export of glass goods with an export value of 211,000,000 M. In 1928, 
Germany imported glass and glass goods to the value of 29,000,000 M. Business in 
the German plate glass industry is quiet. Some of the firms outside the Plate Glass 
Syndicate are working only one furnace, and a firm in Upper Silesia has had to close 
down some of its plant. E.J.V. 

China clay syndicate in France. ANoNn. Pottery Gaz., 55 [634], 661 (1930).—The 
National Syndicate of French Kaolin Producers was formed recently in Paris. The 
headquarters of the syndicate will be at 7 Rue de Madrid, Paris, and the president 
is M. P. Vandermarcq, of the Société des Kaolins du Limousin. E.J.V. 

Czechoslovakian glass industry. ANoNn Pottery Gaz., 55 [634], 653 (1930); re- 
printed from Die Glashitt?——The state of the flat glass industry in Czechoslovakia is 
unsatisfactory due particularly to the declining foreign business, especially in America 
and Poland. The bad state of the building industry also contributes to the projected 
shutting down of some of the works. The Harach glass works at Novy Svet have just 
celebrated the 300th anniversary of their foundation. E.J.V. 

Ceramic industry in Czechoslovakia. RupoutrF Barta. Repts. Czechoslo. Ceram. 
Soc., p. 37 (1927).—About 400,000 T. of kaolin are extracted yearly. The kaolin of 
Sedlec (Zettlitz) was adopted at the International Meeting held in 1924 at Copen- 
hagen as an international standard kaolin. Other than brick earths are extracted in 
Czechoslovakia in a yearly quantity of about 500,000 T. Near Karlovy Vary there 
are factories of electrodsmosis. The quantity of feldspar yearly extracted amounts 
to 30,000 T., quartz 470,000 T., and argillaceous slate 150,000 T. The yearly manu- 
facture of brick amounts to 2000 million of bricks (in the year 1928, 2200 million), 
fire-resisting goods 300,000 T. (in the year 1928, 400,000 T.). 50,000 T. of earthenware 
tubes are manufactured per year, 1,500,000 sq. m. of tile, 40,000 T. of glazed tile, and 
40,000 T. of porcelain goods. 1,500,000 T. of cement are yearly burned (in 1928, 1,750, 

. . 000 T.), and 800,000 T. of lime (in 1928, 1,000,000 T.). Gypsum is imported. About 
80,000 T. of magnesia are extracted. Bohemian glass is very famous throughout the 
world. Originally the glass huts were in forests, because there was plenty of wood. 
In the medieval period, Bohemian glass was .a competitor of Venetian glass. The 
Czechoslovakian glass industry utilizes exclusively home materials. There are 25 
sheet glass factories in Czechoslovakia. For the major part, Fourcault machines are 
used. Cast and plate glass is produced in 9 factories and bottles in 10 factories where 
Owens machines and other systems are used. Hollow glassware is produced in 103 
factories, provided with 11 tubs and 236 furnaces with 2660 pans. The Czechoslovakian 
glass industry has its center in northern Bohemia. The factories there employ about 
28,000 workmen, and 60,000 to 100,000 workmen are occupied with home work, ex- 
pecially in the districts of Jablonec n Nisou (Gablonz), Bor (Haida), Kamenny Senov 
(Steinschénau), ete. The crystal glass of the Jablonec district, especially beads and 
bangles, are exported to all countries. The export of glass amounts to more than 160,000 
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T. for more than 1'/, milliards of Czs!. crowns (1,125,000,000 K*). The main export 
goes to Great Britain, U.S., Jugoslavia, Austria, and Roumania. Summary.—Czecho- 
slovakian ceramic industry of all branches is up to date and its technical and commercial 
importance reaches far over its boundaries. Czechoslovakia is known as the center 
of the Central European ceramic industry. R.B. 
Czechoslovakian ceramic schools. JosEF MaTEjKa. Stavivo, p. 605 (1929); 
Repts. Czechoslo. Ceram. Soc., p. 119 (1926).—The State Ceramic School at Bechyné 
near Tabor has three coursts ‘asting 3 years each, viz., the course of kiln building, pottery 
making, and ceramic painting. In the school year 1928-29 there were 36 boys and 6 
gir!s enrolled. The State school for the brick industry in Plzem has 2 courses; in one 
course 9 pupils were enrolled in the year 1928-29. The State Ceramic School in Teplice- 
Sanov has three courses, each lasting three years: technology, modeling, and decorating. 
There are 73 full time and 20 part time pupils. The State School for Porcelain Industry 
in Karlovy Vary (Karlsbad) has three courses, each of two years, painting and lithog- 
raphy, molding and turning, and modeling. There are 27¢pupils this year. Each 
school organizes every year a series of special courses. In each school several foreigners 
are enrolled, especially from southern and eastern Europe. This contributes in mak- 
ing Czechoslovakia the ceramic center of Central Europe. The Czechoslovakian Cer- 
amic Society has planned a new course of ceramic instruction. R.B. 
Ceramic building material in Czechoslovakia. O. KALLAUNER. Stavivo, p. 335 
(1929) —-The Czechoslovakian ceramic factories have an annual capacity of 1 to 2 
million sq. m. of tile, 2 million sq. m. of paving stones, and 60,000 T. of earthenware 
tubes. R.B. 
French ceramists our guests. ANON. Bull. Amer.’ Ceram. Soc., 9 [4], 123-28 
(1930); Clay-Worker, 93 [4], 288 (1930); Glass Ind., 11 [4], 95 (1930).—Itineraries 
of tour for French glass and clay industry representatives are given. E.J.V. 
Jugo-Slavian glass industry. ANon. Pottery Gaz., 55 [633], 469 (1930); abstracted 
from die Glashiitte —-The glass industry of Jugo-Slavia is represented by five big works 
which employ 2800 hands, and can produce 2200 cars of various kinds of glass per year. 
The factories could originally do more but the competition of the Czechoslovakian, 
German, Belgian, and Austrian glass industries compelled the Jugo-Slavian producers 
to reduce their activities greatly. The most important glassworks in the country is 
that at Daruvar, which was for long the only factory in the country producing window 
glass. This factory was combined with the United Glass Works of Zagreb, which erected 
a big factory at Zajecar, but the full program was hampered due to lack of money. 
The inland consumption of window glass is about 10,000 to 12,000 T. a year, of which 
less than half is made in the country. The importation of window and plate glass 
amounted to 6341 T. in 1925, 7803 T. in 1927, and about 6850 T. in 1929. Hollow 
glass and bottles are made in four factories, which, owing to defective old plant equip- 
ment, cannot effectually compete with foreign makers. E.J.V. 
President’s address. GrorGE A. BoLe. Bull. Amer. Ceram. Soc., 9 [4], 87-92 
(1930); Clay-Worker, 93 [4], 268 (1930).—In a review of the activities of the Society, 
it is pointed out that due to the rapid growth and diversity of interests included in it, 
the SocrETy can scarcely be classified more definitely than by calling it an association 
of people interested in the success of the ceramic industries. The diversity of the fields 
being embraced by the different divisions is pointed out. Needs of the SocrEtTy and 
the ceramic industry as a whole are enumerated. A recommendation of an increase 
in dues to place the SociETy on a sound financial basis in order to enable the suggested 
outside activities to be carried on, is mentioned. E.J.V. 


BOOKS, CIRCULARS, AND BULLETINS 
New Zealand Official Yearbook 1930. Matco_m FRASER. xiv + ° 1063 pp. 3 
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maps, 19 diagrams. Price 7s 6d. Government Printer, Wellington, N. Z., 1930.— 
The 46 sections include mining, factory production, building and construction, wages 
and hours of labor, and industrial accidents. H.H.S. 
Handbook of Formulas and Tables for Engineers. Prrrck, CARVER, AND 
O’RourKE. McGraw-Hill Book Co.,Inc. 3rded. Pit and Quarry, 19 [11], 91 (1930).— 
In condensed form the book contains the processes that are useful to engineers in alge- 
bra, geometry, trigonometry, analytic geometry, and calculus. Sections are devoted 
to measurements, physical and chemical properties of substances, mechanics, etc. 
E.P.R. 
Handbook for Architects and Builders. Iti. Soc. or ArcuITEcTs. 780 pp. Re- 
viewed in Arch. & Bldg., 62 [2], 62 (1930).—This book gives the architect informa- 
tion required in his daily practice. The present building ordinance is well presented 
with illustrations, and is indexed. There are many specifications and much useful 
information of a technical character useful in construction. The smoke ordinance is 
of interest. E.P.R. 
The Ferro Concrete Style. Francis S. ONDERDONK. The Architectural Book 
Publishing Co., Inc., 270 pp., 400 illustrations, price $12.00. Reviewed in Arch. & 
Bidg., 62 [2], 62 (1930).—Reénforced concrete in modern architecture, the subtitle of 
this book, gives a further explanation of its purpose. It is a comprehensive survey of 
the influence of reénforced concrete on modern architectural design, the result of ten 
years study, both in Europe and America. The contents of the book are divided into 
five chapters, the first of which treats of the possibilities of reénforced concrete and 
methods of handling the material, the use of molds and forms and the great flexibility 
that can be obtained through the development of forming. E.P.R. 
The Wonderful Story of Science. INEz N. McFEE. Published by Thomas Y. 
Crowell Co. 289 pp. Reviewed in Abrasive Ind., 11 [4], 43 (1930).—This volume 
tells in brief the story of seven sciences, t.e., astronomy, geology, botany, zodlogy, anthro- 
pology, chemistry, and physics. It was not written as an encyclopedia or a text book, 
but rather as a brief introduction to the various branches of scientific endeavor. 
E.P.R. 
Encyclopedia of the Ceramic Industries. FRANCES L. NEEP. Reviewed for Refrac. 
Jour., § [54], 221-22 (1930).—Vol. A/E contains 391 pages and Vol. F/P, 462 pages, 
many of which are illustrated with diagrams and illustrations. E.P.R. 
Ceramic Industry in Holland, Belgium, France, and England. Vol. I. R. Barta 
AND O. KALLAUNER. Czechoslo. Ceram. Soc., Prague, 1924. 153 pp. The intro- 
ductory notice to each chapter describes the ceramic industry of the respective coun- 
tires including summarized data concerning the geological structure of the country, 
railways, waterways, etc. A detailed description of the ceramic industries and the 


products is given. R.B. 
Glass and Ceramic Industry in Sweden and Denmark. Vol. II. Joser Martéjxa. 
Czechoslo. Ceram. Soc., Prague, 1924. 159 pp. 55 illustrations. R.B. 


Diatite increases strength and durability of concrete. ANON. Reviewed in Pu 
and Quarry, 19 [6], 137 (1929).—The B. C. Refractories, Ltd., Vancouver, has published 
a booklet which describes the use of “‘diatite’’ as an addition to concrete mixtures. 
Charts and illustrations point out increased strength, workability, and yield obtained. 

B.P.R. 

New booklet instructs workers in matters of health, ANon. Pil and Quarry, 
19 [12], 50 (1930).—The National Safety Council has just issued a copyrighted booklet 
entitled ‘‘The Healthy Worker.” E.P.R. 


PATENTS 


Manufacturing ceramic materials, building elements, etc., from mud. ARTHUR 
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Logssin. U. S. 1,751,163, March 18, 1930. Method of manufacturing ceramic ma- 
terials and articles from mud, comprising mixing the mud with a substance adapted 
to counteract the detrimental influence of impurities in, or constituents of, the mud 
and with the sand, subjecting the mixture to two preliminary firing stages with inter- 
mediate cooling, and finish-firing it. 

Fusible ceramic product for molding. R. Monur anp H. BEcKER. Ger. 458,509, 
Nov. 27, 1926. Fusible silicates, e.g., phonolite, are fused with calcium fluoride and, 
if necessary, aluminium, alkali, or alkaline-earth compounds, or minerals containing 
them. Coloring materials such as metal oxides or substances which promote crystalliza- 
tion, e.g., loam or kaolin, may also be added. (B.C.A.) 

Purification of clay, etc. FERNAND PARENTANI. Ger. 486,910, Dec. 5, 1925. A 
method and apparatus are described for purifying clay and other earths or stone by treat- 
ing with H.S at ordinary temperatures. See also Ceram. Abs., 8 [11], 848 (1929). 
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Hum-mer- Screened NOT 


Hum-mer- Screened 


BETTER BRICK—lower costs! 


UNDREDS of plants are turning 

out better brick for less money, 
due to controlling the grading and pro- 
portioning of clay with the Hum-mer 
process. 

The Hum-mer separates the fine clay 
from the coarse at the point most suit- 
able for the particular texture sought. 

It makes a clean separation. All the 
fines are recovered with only that which 
is too coarse going back for regrinding. 

With less fines returned to pan, its 
capacity is increased. 

Plant capacity is likewise increased as 
the Hum-mer makes possible increased 
output, with reduced grinding time. 

Hundreds of plants are preparing 
their clay with the Hum-mer process. 

Our engineers will be glad to make 
recommendations. 

Write for the book, “Screening for 
Profit.” 


THE W.S. TYLER COMPANY 
Cleveland, Ohio 


Manufacturers of Woven Wire Screens 
and Screening Equipment 


Hum-mer Electric Sereen 


(When writing to advertisers, please mention the JOURNAL) 
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(eramic Educational ‘Directory 


T 


Founded 1895 


SIX INSTRUCTORS 


HE OHIO STATE UNIVERSITY 


Department of Ceramic Engineering, CoLumBus, OHIO 
Curriculum—Ceramic engineering and technology. 
operation with State owned plants and Federal Government 


Head of Department: Artuur S. Watts 
Research Professor: A. 


Advanced research in co- 


Curriculum 


NINE INSTRUCTORS 


NEW YORK STATE SCHOOL OF CLAYWORKING 


AND CERAMICS 


ALFRED UNIVERSITY, ALFRED, NEw YORK 
—Ceramic Engineering, Ceramic Chemistry, Applied Art 


Founded 1900 Director: CHARLES F. 


BInNs 


THREE INSTRUCTORS 


RUTGERS UNIVERSITY 
NEw BRUNSWICK, N. J. 
Ceramic Depariment founded 1902 


Curriculum—Ceramic Technology and Engineering 
Director: H. Brown 


SIX INSTRUCTORS 


Department of Ceramic Engineering 
Curriculum—Ceramic Engineering and Ceramics, the latter is a non-engineering course in 


UNIVERSITY OF ILLINOIS 


Founded 1905 


the technology of ceramic products 
and a research associate 


URBANA, ILLINOIS 


Head of Department: C. W. PARMELEE 


FOUR INSTRUCTORS 


IOWA STATE COLLEGE 


Department of Ceramic Engineering, AMES, Iowa 
Curriculum—Ceramic Engineering major, Ceramic Technology and Pottery subordinate 
Head of Department: Pau. E. Cox 


Founded 1906 


THE UNIVERSITY OF NORTH DAKOTA 
Department of Ceramics and Ceramic Engineering, GRAND Forks, N. D. 
Curriculum—Ceramic Art and Technology 
FIVE INSTRUCTORS 


Founded 1910 


Director: A. W. GAUGER 


Director: Hewitt WILSON 


UNIVERSITY OF WASHINGTON 
Department of Ceramic Engineering, SEATTLE, WASHINGTON 
Curriculum—General ceramic engineering with research in ceramics and non-metallics 


Coédperation with the U. S. Bureau of Mines 
Founded 1918 


Assistant: J. H. Yarss 


TWO INSTRUCTORS 


UNIVERSITY OF SASKATCHEWAN 


SASKATOON, SASK. 
Curriculum—Ceramic Engineering 


Founded 1921 Head of Department: W. G. Worcester 


PEN 


Head of Department: J. 


YNSYLVANIA STATE COLLEGE 


Department of Ceramics, School of Mines and Metallurgy 


STATE COLLEGE, PENNA. 
Curriculum—Ceramic Engineering 
B. SHAw Founded 1923 


CgeRAMIC DEPARTMENT 


TWO INSTRUCTORS 


GEORGIA SCHOOL OF TECHNOLOGY 


ATLANTA, GEORGIA 


Curriculum—Ceramic Technology and Engineering 
Director: A. V. Henry 


Founded 1923 


Founded 1929 


VIRGINIA POLYTECHNIC INSTITUTE 


BLACKSBURG, VIRGINIA 
Curriculum—Ceramic Engineerin 
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NORTH CAROLINA STATE COLLEGE OF 
AGRICULTURE AND ENGINEERING 
RALEIGH, NoRTH CAROLINA 


Department of Ceramic Engineering founded 1923 Curriculum—Ceramic Engineering 
THREE INSTRUCTORS Head of Department: A. F. Grgaves-WaLKER 


WEST VIRGINIA UNIVERSITY 
MorGANTOWN, W. Va. 
Ceramic oplion course founded 1924 


Curriculum—Chemical and engineering principles applied to ceramic manufacture 
TWO INSTRUCTORS AND TWO ASSISTANTS Director: W. A. Koguier 


UNIVERSITY OF TORONTO 
TORONTO, CANADA 
Pounded: University, 1827; Department of Metallurgy, Ceramic Division, 1925 


Curriculum—Ceramic Engineering and Technology 
TWO INSTRUCTORS Principal Instructor: Ropgert J. MONTGOMERY 


MISSOURI SCHOOL OF MINES AND METALLURGY 


OF THE UNIVERSITY OF Missour!I, Routta, Mo. 


Curriculum—Ceramic Technology and Ceramic Engineering 
TWO INSTRUCTORS 


Director: Cuas. H. Futon Founded 1926 Head of Department: M. E. Ho_mes 


UNIVERSITY OF CINCINNATI 
CINCINNATI, OHIO 
Dept. School of Applied Art, Ceramic Dept. 


Curriculum—Coédperative training in ceramic art and technology to develop 
designers for ceramic industries 


Founded 1926 Head of Department: Haro.ip S. Nasu 


THE OHIO STATE UNIVERSITY 


Department of Fine Arts, CoLumBus, OHIO 


Curriculum—Ceramic art and technology to train artists for the ceramic industries 


THIRTEEN INSTRUCTORS Head of Department: James R. HopKins 
Founded 1927 Professor of Ceramic Art: Arntuur E. Baccs 


UNIVERSITY OF OKLAHOMA 
NORMAN, OKLAHOMA 
Dept. of Ceramics, School of Fine Arts , 
Founded 1927 


Curriculum—Ceramic Art 
of Department: Joun N. Franx 


UNIVERSITY OF ALABAMA 
UNIVERSITY, ALABAMA 
Ceramic Option Course, Founded 1928 
Curriculum—Technical ceramic courses given by Dept. of Chemistry and Metallurgy 
TWO INSTRUCTORS Director: Stewart J. Luoyp Ceramics: T. N. McVay 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, Mass. 


Curriculum—Graduate Study and Research in Ceramics 
FIVE INSTRUCTORS Founded 1929 Head of Course: F. H. Norton 


LOUISIANA STATE UNIVERSITY AND 
AGRICULTURAL AND MECHANICAL COLLEGE 
BATON RovuGE, LA. 


Curriculum—Optional Courses now given by the Department of Geology 
THREE INSTRUCTORS Ceramics Dept. founded 1925 Head of Dept.: H. V. Howe 


STANFORD UNIVERSITY 
Department of Mining Engineering, STANFORD UNIVERSITY, CALIFORNIA 


Curriculum: Two-year graduate course in ceramic engineering, offering various combinations 
with mining and metallurgical engineering. Research in ceramics and non-metallics. 


Director: Turopore J. Hoover Founded 1925 Professor in charge: W. F. Dietricn 


— 


+ +444 4444 4444 + + 


t 


Tak 


4 


: 
WS 
> 
| 
io | > 
| 
> | 
— 
= | | 
~ 
© 
S = | 
= 
D 
— 
| 
© 

| = 
: 

— 

Oo 

= = 

| 
i x D | | 
= | 
= xq 
= 

| 
© 
= 
D 

— —— 
— 
| 
| 
> 
| 
Eq 
S= 
J 


FOR ENAMELS 
AND GLAZES 


Nothing else works through such a 
broad and satisfactory firing range as Opax 
for making Enamels and Glazes white. 


Its opacity capacity is extraordinary. 
Its irreducibility and inertness make it 
ideal as a base for tints and colors. 


All of its superior qualities combine to 
yield better products under better process 
conditions and at lower unit costs. 


Send for working sample and 
make comparative tests. 


The Titanium Alloy Manufacturing Company 
Ceramic Materials Division 
1718 Keith Building - - Cleveland, Ohio. 
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BULLETIN 


of the 
AMERICAN CERAMIC SOCIETY 


A Monthly Publication Devoted to Proceedings 
of the Society, Discussions of Plant Problems, Discussions 
of Technical, Scientific, and Art Questions, and 
Promotion of Codperative Research 


Edited by the Secretary of the Society Assisted by Officers of the Industrial Divisions 
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IS THIS A “PIKER” SOCIETY? 


From the many responses received, it would appear that many of 
the members believe that the Society has done and is doing very well. 
Judgment on this conclusion must be comparative. Compared with 
past performances this Society has shown a steady progress. Compared 
with what it should be in power to do and in present activities, this 
Society is so far short as to warrant calling it a “‘piker.’’ Measured 
by the industries for which this Society is promoting the ceramic arts, 
sciences, and technology, the Society is found to be wanting. 

Your Secretary, author of the “‘Piker’’ letter, is not pessimistic or dis- 
couraged. He is nota grouch. His ambitions for the Society have not 
been realized. He wishes that recognition of this shortage shall be 
shared by his fellow members. 

We have a fine workable plant. The Society is well established. 
The only thing wrong is that it is on an under-production schedule and, 
therefore, it is not as profitable for the member-owners as it should be 
due to a lack of members and money. 

Our meetings, our committees, our publications of original researches 
and abstracts of the world’s literature, our library, our museum of 
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American ware, and our financial status have shown steady progress and 
strengthening. Our divisions have evolved to higher and higher stand- 
ards of meeting programs and activities. Our local sections, with two 
exceptions, are progressing in ability to hold their members. The 
“Fellow Member’”’ classification has been adopted which will mean that 
ceramists who have achieved in ceramic arts, science, and technology 
will now be recognized in honorary organizations and biographies. A 
successful ceramic exposition was held in Chicago and a bigger and better 
one will be held next February in Cleveland. ‘The Ohio Ceramic Indus- 
tries Association was organized and started out on an ambitious and 
novel program, which it has continued with great accomplishments. 
The Missouri ceramic manufacturers are in a like manner organized. 
The Ohio State University Ceramic Art Department is completing its 
first year. Our Art Division has developed a practical program of in- 
dustrial coéperation with the ceramic art schools; indeed, so workable is 
this program that the Rockefeller Foundation has given $8000 in support 
of afellowship. The ceramic schools and the federal bureaus are engaging 
in codperative researches with the industries to an increasing extent. 
International visits and relations have been initiated and are developing. 

Progress has been made and this Society has been a large factor 
in all that has been and is being accomplished. ‘The efforts put forth 
have been profitable. 

The fact remains that this SocrEty is not keeping pace with its oppor- 
tunities. It must do more than merely initiate; it must lead in coépera- 
tive enterprises if the members are to get the greatest possible returns 
from their invested efforts. The Society is not developing nearly as 
rapidly as are the needs for the sort of service for which it was organized 
to render. 
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PAPERS AND DISCUSSIONS 


RECOVERY OF PILLARS IN CLAY MINING! 
By CLYDE AUGSBURGER 
ABSTRACT 
After a brief review of the history of former operations and the general layout of a 
mine, the methods used in National Mine No. 21 at East Canton, Ohio, are described 
in detail. The plan of the mine, panel layout, and the removal of an individual pillar 
are described with illustrations showing how more than 80% of the clay is recovered. 
Conditions and results in a number of other mines are given with illustrations of the 
methods. The relation of a high percentage of extraction to costs and safety is discussed 


Introduction 


During the past eight years, the author has been connected with the 
Ohio and Indiana coal and clay mines of National Fireproofing Corpo- 
ration (formerly National Fireproofing Co.), and this paper deals with his 
experiences and observations in those mines. In that time, with the co- 
operation of a group of intelligent and sympathetic mine foremen, methods 
of working the clay mines and a method of drawing pillars have been worked 
out which have met with a reasonable degree of success. The method to 
be described in the following pages is not new, especially to coal mining 
men. It is not claimed that this particular method should be used or 
will work out with equal success in all mines; with slight modifications, 
however, it has been successful in a number of mines under more or less 
different conditions. 

Former Operations 

In common with a large majority of the clay mines in Ohio, the history 
of these mines was about the same. They were laid out and worked under 
practically the entire direction of the mine foreman. Either the “‘block’’ 
system or a “room and pillar’’ system similar to coal mining was used. 
All of the work was done advancing. Not having 
to drive the places, the pillars formed were of irregular size, some very 
small, others very large. After starting pillar drawing, the small pillars 
could not carry the load until a break was secured and a squeeze would 
start necessitating the abandonment of that section and the building of 
cribs to protect the main haulage, which probably would not stop the 
squeeze; or, when the planned time came to draw pillars the track had been 
removed, considerable clay had softened and slipped down off the ribs, 
probably posts were broken and some roof was down, which meant an 
inspection. Usually the decision reached was that it would be too ex- 
pensive to attempt to draw pillars and to abandon the mine, thus requiring 


‘ 


‘sights’’ with which 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Toronto, Ont., 
February, 1930 (Heavy Clay Products Division). 
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the expense of opening a new mine generally farther from the plant. 
The above methods resulted in a recovery ranging from 20 to 50% with 
an average probably around 35%. It was such uneconomical methods and 
conditions which brought forth the decision to work out systematic methods 
of mining and pillar recovery which would give a more complete extraction 
of the clay, increase the safety, and thus reduce production costs. 


General Layout of a Mine 


The successful recovery of pillars is so closely related to the layout 
of a mine as a whole that much thought and careful planning is required if 
it is desired to secure the maximum amount of clay at a reasonable cost. 
An accurate map showing property lines, cover contour lines, floor con- 
tours if possible, locations of railroads, buildings, highways, creeks, etc., 
together with the usual data of the thickness of the clay, nature of floor 
and overburden, and maximum overburden to be used in planning the 
mine. 

The entire proposed mine workings should be laid out on the map and 
followed strictly in the actual operation of the mine. Minor changes will 
sometimes be necessary to meet conditions not contemplated in the original 
layout. The first thing is to lay out the main haulage throughout the 
property and provide for chain pillars to protect the main haulage. If 
possible, the main entries should be through the center of the property 
or well under the hill where the roof is likely to be good. The next step 
is to divide the territory into panels and lay out the panel entries. The 
main production should be from the panels. The size of panels, pillars, 
and width of working places must be determined by experience. 

The ideal way would be to drive the main entries to the far end of the 
property and bring them back as each panel is completed. This is seldom 
done on account of the initial expense and the time needed to develop the 
production required. It is unnecessary in using the panel system to drive 
the main entries to the far end of the property before working any rooms 
off side entries, as each set of panel entries penetrates a section which makes P 
it a complete unit in itself or a separate mine within a mine, the chain pillars . 


protecting the main entries. 
All entries and rooms should be driven on line with “‘sights’’ placed by y 

an engineer to insure that panels and pillars will be of a predetermined size. f 

The engineer, not the mine foreman, should be responsible for the working 

plan of the mine, and he should have the authority to make regular 

inspections and see that. his plans are carried out. P 


Methods Used in National Mine No. 21 


The general layout of Mine No. 21, near East Canton, 


Stark County, Ohio, is shown in Fig. 1. The solid lines 


AUGSBURGER 181 


show the part actually worked out to date. The heavy broken lines show 
the proposed future main and panel entries. This mine was opened in 
September, 1925. It is in the Lower Kittanning or No. 5 vein of clay which 
is from 5'/: to 8 feet thick in this particular territory. The Middle Kit- 
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Fic. 1—National Mine No. 21. 


tanning or No. 6 coal lying from 12 to 20 feet above has been worked out.” 
The 8- to 20-inch vein of coal immediately above the clay is left for roof 
as the overlying slate is of very poor quality. Above the slate is the Mid- 
dle Kittanning clay, coal, slate, shale, and under heavier parts of the hill, 
some rock. The total cover varies from 25 to 120 feet. The roof is very 
easy to break and close timbering is required. Posts are seldom set on 
less than 3-foot centers, and every set of posts requires a 2- or 3-inch 
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by 8- or 10-inch plank as a cross-bar to keep the coal up. This mine has 
a sandrock bottom. 

The first north entry is reached by a reénforced concrete tunnel whose 
portal is near the northwest corner of the factory building and passes 
under the railroad and the highway. ‘The first and second north and the 
first and second east are the main entries. They are driven 10 feet wide 
and on 100-foot centers with provisions for 120-foot chain pillars on either 
side to protect those entries. 

Until the present time panels have been 480 feet wide with two 10-foot 
entries on 80-foot centers penetrating the center of the panel. For future 
work the panels have been 


narrowed to 380 feet in order 

to increase the speed with 
\{ 2 [4 | | Which the panels are brought 
s ifs back. To date, panels Nos. 
$2 d 3 have bee 
< , 2, and 5 have been com 

2 | f 6 6 | 
\\s | No. 4 is being worked, while 
6 ||7 7J[ 6 the third and fourth north, 

os o" entries for panel No. 5, are 
CHAIN _~ PILLARS being advanced toward the 
inby end of the panel. It is 
/ }/ proposed to work the panels 
J in the order in which they are 
\ \\ numbered. The reason for 
\ rorki ane J ” 9 
\ Bo working panels Nos. \7 to 20 
—_ inclusive on the retreat is that 


if anything should happen to 
the first and second east en- 
tries, there would otherwise be no opportunity to reach the tunnel through 
which all the clay must be hauled or at least it would be a dangerous and 
expensive proposition. 

Figure 2 shows the plan of panel No. 2. The entries, 
fifth and sixth west, were driven to the property line 
before any rooms were turned. Rooms 12 feet wide were driven from 
both entries 200 feet deep and on 60-foot centers. Rooms No. | and No. 
2 of both entries next to the property line and at the inby end of the panel 
were started first and driven simultaneously to the limit. Upon com- 
pletion of thé rooms the inby pillar between the first and second rooms was 
removed. By the time No. 1 and No. 2 rooms were completed, No. 5 
from each entry was about two-thirds completed, and No. 4 rooms one- 
third completed. The faces of the rooms advanced on approximately a 
45° angle. 


Fic. 2.—Panel layout National Mine No. 21. 


Panel Layout 
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The numbers within the pillars show the order in which the pillars 
were drawn. The heavy dotted line across the panel shows the approxi- 
mate line of roof break at that stage of pillar drawing. This line approxi- 
mates the are of a circle. While one panel is being worked out the next 
panel is being developed. Room pillars are removed as soon as possible 
after being formed, thus tending to relieve the weight on the entry 
pillars. 

In Fig. 3 is shown a detailed plan of removing 
a pillar 48 by 80 feet in Mine No. 21. It will 
be noted that the pillar is divided into sections 
and they are taken out in the 
order in which they are num- 
bered. The lightly shaded sec- 
tions are not taken out. The | SS 

same plan of timbering is used 141 
in pillar drawing as is used in 1 
the development work. WW 

The section marked 1 is 
started 10 feet wide from the 
outby side of the pillar, leaving 
a 12-foot pillar along the inby 
end of the pillar. After section 
1 is worked out, section 2 is 
worked, dropping back 12 ft. SAS 
from the inby side of the pillar, 1 19 KY 21 
after which section 3 is worked 
out, being at least half of the : 

12- by 12-foot stump left at the ____/ = 
inby corner. By the time sec- 3 
tion 3 is loaded out the adjacent ~~) +f 
shaded portion begins to show 
considerable weight. Two rows 
of posts are set across section | 
in line with the inby side of section 5. If the roof has not started to 
break, the block left standing adjacent to section 3 is shot, which brings 
the first roof break, but the shooting is seldom necessary in this mine. 
The next roof break is secured after section 5 is removed, and so on 
throughout the pillar. 

In Fig. 4 is a plan and sectional elevation showing the roof control in 
Mine No. 21. In working out sections 2, 4, etc., it has been found that 
the outby row of posts have generally remained in place after a roof break. 
No systematic attempt is made to recover posts as generally they are 
badly split and broken, A few are recovered, probably not more than 5%. 


Pillar Removal and 
Roof Control 


PILLAR REMOVED 
CAVED 


Fic. 3.—Removal of a pillar, National Mine 
No. 21. 
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Occasionally a face is lost by a premature fall 
and the pillar drawing must be redeveloped. 
The amount lost by such falls is offset in cases by a more complete re- 
covery than that shown in Fig. 3. Ali clay which can be loaded with 
safety is loaded out. The foreman has instructions not to permit men to 
load in hazardous places. Figure 3 shows a general average of what is 
recovered. 

In the advance workings of a panel from 25 to 30% of the clay is re- 
covered in Mine No. 21. Referring to Fig. 3 again, it shows a total re- 


Percentage of Recovery 
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Fic. 4.—Roof control National Mine No. 21. 


covery of 84% of the area between the room centers and the breakthrough 
centers. It is practically impossible to figure the exact percentage of 
recovery, but it is believed that 80% is a fair conservative figure of what 
is recovered in the panel operations of Mine No. 21. 


Recovery Results in Other Mines 


This mine is in the Mahoning vein. It is 
an old mine, opened approximately 40 years 
ago. Both coal andclayare mined. The 
to 9 feet of clay is shot out from under the coal, 
and after the clay is loaded out the 2'/, feet of coal is dropped. It has a 
slate top which breaks easily. Fairly close timbering is required, and some- 


Mine No. 8, near East 
Palestine, Columbiana 
County 
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times it is necessary to use cross-bars. Cover ranges from 30 to 100 feet. 
In former operations of this mine the estimated recovery was from 40 to 
50%. There is still a small amount of trouble due to a squeeze along 
the older portions of the main haulage way. It is believed that this is 
caused by the incomplete recovery of pillars. The pillars were not re- 
moved to a point where there would be a good roof break over the entire 
panel, thus causing the overburden to ride across the small pillars. The 
method of working was changed very little except to increase the distance 
between entries and rooms. 

Figure 5 shows a typical ~~ 
panel layout and the line of J 8 
roof break for Mine No. 8. ions nae 
It will be noted that all of the ie - 


work is done on the advance, 


the room pillars being removed 3 
as soon as the room is com- 
pleted. Pillars along the 38 

anel entries are brought back 
The plan of pillar removal = | 
shown in Fig. 3 is used except “OCS Daslas 
that some of the dimensions IC! Co 


are less. Recovery is more Line 
than 70%. The fact that ma al is I 


both coal and clay are mined 


HAI LARS 


reduces the percentage of ————— 

recovery. There are two I 
operations to a cut before a Hl 
place can be timbered, and Developed = To be developed 

the increased time it must Fic. 5.—Panel layout, National Mine No. 8. 


stand sometimes produces a 
fall of coal onto the loose clay or the roof has loosened and comes down 
with the coal. That means that the pillar must be redeveloped. If 
either the coal or the clay were mined alone it is estimated that recovery 
would be more than 80%. 
, This mine in the same vein as No. 8, has been 
Mine No. 9, near East ; on 
: . opened and worked out in recent years. The 
panel shown in Fig. 5 and the pillar removal 
County 
plan shown in Fig. 3 were used. Seventy- 
three per cent of the coal and 74% of the clay were recovered. 
. This mine has been worked out in recent years. It was 
Mine No. 18 
located near Brazil, Clay County, Ind., in the Lower 
Block vein. Cover ranged from 30 to 80 feet with fairly strong roof. 


| 
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The pillar removal plan and panel layout as shown in Figs. 3 and 5 were 
used except that pillars were drawn after the completion of a panel, starting 
at the inby end. About 85% of the clay was recovered. 

. This mine was ope i 923 i > Fi 
Mine No. 12, near was opened late in 1923 in the Flint 


: Ridge Vein. From 16 to 22 f ‘lay is mined. 
Aultman, Summit ge Vein om 16 to eet of clay is mined 


County 


Cover ranges from 50 to 100 feet. 


The 8- to 16-inch vein of coal is left for roof as 
the overlying slate and shale is of poor quality. 
Close timbering is required and it is 
necessary to use 2-inch planks as cross-bars to keep the coal in place. 

The square block system is used in this mine, places being driven 10 to 


12 feet wide. The mine is 
divided into sections and as 


24 6 soon as one is blocked out 
pillar drawing is started on 
me te the farthest inby pillar of the 

: 1 "2 | section. 
The clay is very hard with 
7 18 little trouble from weathering. 
«= Figure 6 shows a detailed plan 
for the removal of an 80- by 
FA. 2! [2a 80-foot pillar. Section on 
the inby end and Section 3 
- } (_ on the inby side are worked 
; practically at the same time. 
-“e “= This is done to increase the 
; . speed with which a pillar is 

Fic. 6.—Removal of a pillar, National Mine 


removed, as time is an impor- 
tant factor toward complete 
The speed with which a pillar is recovered sometimes deter- 
Average recovery to date is more than 


No. 12. 


recovery. 
mines the percentage of recovery. 
80% for this mine. 

This mine was opened early in 1924 in the Lower 
Kittanning vein. Cover varies from 20 feet to 
more than 200 feet. Clay is from 6 to 9 feet 
thick. The small vein of coal is left for a roof 
as the overlying slate cuts rapidly when exposed to the air. In older 
mines in this territory an advancing “‘block’’ system was used with a 
recovery between 20% and 30%. In this mine practically the same panel 
layout as shown in Fig. 2 is used, except that entries are on 110-foot 
centers with 200-foot chain pillars, and rooms are driven 16 feet wide 
after they were in 60 feet from the center of theentry. A pillar removal 
plan somewhat similar to that shown in Fig. 3 was used. This plan worked 
fairly well where the cover was less than 100 ft. but under heavier cover a 


Mine No. 14, near 
Haydenville, 
Hocking County, O. 
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squeeze would develop before a large enough territory was worked out 
to secure a good roof break. To date the average recovery is close to 
60%. Room centers have been changed recently to 90 feet and the pillar 
removal plan of Fig. 6 is to be used. Results of the change are not avail- 
able at this time. 


Proposed Panel Layout for Heavy Cover 


Figure 7 shows a proposed panel layout for a mine to be opened soon 
with 20 to 200 feet of cover. With provision for 200-foot chain pillars 
along the main entries, the panel entries will be driven to the inby end of 
the panel before turning rooms. Rooms will be driven from one entry 
only and the panel will be worked entirely on the retreat, the inby room 
driven first and the pillars 
removed as soon as possible. 
The clay along the other entry 
will be removed through the _ 
next panel. This will always $ | 
give a long solid rib fora break = | 
line and should be much safer ¢ | 
to operate. It is believed that 
by using this panel layout and 
the pillar removal plan of Fig. 
6 from 70 to 80% of the clay 
can be recovered. 


THIS PANEL BEING DEVEL 


‘ THIS PANE 


Relation of Pillar Recovery to 
Costs 


The high percentages of 
pillar recovery just enumerated 


out increasing the cost of clay 
per ton and in most cases it 
has been reduced. In using a 
panel retreating system, there is 
no doubt that costs are some- 
what higher for a short period during the early development of a mine. 
This will be due to the increased amount of new material required at 
once and probably the necessity of double shifting the mine. until there 
are enough working places to produce the tonnage required each day. As 
soon as the first panel has been developed the cost should drop and remain 
somewhat uniform. 

There are a number of factors which tend to keep down and reduce the 
ultimate cost per ton by recovering a large percentage of the clay. The 


Fic. 7.—Proposed panel layout, National Mine 
No. 24. 
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increased life of the mine postpones the expense of opening a new mine, 
generally farther from the plant, which means an increased haulage cost. 
By recovering at least 70% instead of the usual 35%, depletion charges 
are cut 50%. The cost per ton for building main line haulage is reduced; 
likewise as a section over which 50,000 tons is hauled from a panel will 
serve for 100,000 tons from the same panel just as well, and thus postpone 
the time when more money must be spent for materials and labor in ad- 
vancing the main haulage track. The same will apply to tracks in panel 
entries, as twice the amount of clay will be hauled out over them before 
it is necessary to remove the track, and relay them for another entry. This 
will also apply to timbering, especially on panel entries, where it is required 
for a comparatively short time. Retimbering is seldom necessary, as the 
original timbering will serve for the larger tonnage of clay. 

A greater concentration of men is possible with more efficient supervision 
since the working places are not spread over such a large territory, and fewer 
timber men and track men are required. This concentration means a 
minimum number of haulage units (drivers, mules, locomotives). A high 
percentage of recovery from a panel postpones the time when additional 
haulage units must be added on account of the increased haulage distance. 

The greater recovery of pillars has eliminated serious squeezes, which are 
a constant source of trouble and expense, there being no cribs to build 


and no old workings to fence off. 


Relation of Pillar Recovery to Safety 


Removal of pillars in clay mining is not hazardous if a systematic 
retreating plan is followed. The recovery percentages enumerated in the 
preceding pages have been accomplished without a fatal or major accident. 

A mine in which the panels are completely mined is safer than 
one which has been just half-mined. When a panel is completely mined 
so that the roof is broken over the entire area, it can be forgotten. There 
are no old workings in which anyone can wander around getting into bad 
air or under dangerous roof, etc. 


Summary 
In summarizing, some of the essential points to be considered are: 2 - 


(1) ‘The recovery of pillars in clay mining is closely related to the work- 
ing plan of the mine. 

(2) The engineer, not the mine foreman, should be responsible for the 
working plan of the mine. 

(3) Intelligent and sympathetic supervision is necessary at the working 
face. 
(4) A systematic plan of mining and pillar removal should be used. 
(5) Pillars should be removed as soon as possible after being formed. 
(6) When a method has been found with which the maximum amount 
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of pillars can be recovered at a reasonable cost, it should be followed strictly. 
A method successful in one mine will not necessarily be successful in an- 
other mine. 

(7) Practically the complete removal of a pillar is necessary. A pillar 
split once or twice is a constant menace, as it will not permit a roof break 
and will very likely start a squeeze. 

(8) Speed is an important factgr in pillar removal. Any method which 
with safety will decrease the time required to take out a pillar should be 
used. Clay pillars are usually large and it takes considerable time to re- 
move them. 

(9) A high percentage of recovery can be accomplished without increas- 
ing the cost per ton of clay and in most cases it will be reduced. 

(10) A mine using a systematic plan of mining and complete pillar 
recovery is a safer mine than one mined haphazardly. 
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OUR AMERICAN CERAMIC CONGRESS, CLEVELAND AUDITORIUM 
Week of February 22, 1931 


The most comprehensive interpretation of fhe possessive pronoun ‘‘our’’ is intended 
in reference to this American Ceramic Congress. Indeed, ‘‘our’? AMERICAN CERAMIC 
Society and ‘‘our’’ Ceramic Congress belong to and are conducted in the interest of 
all ceramic organizations and persons. The benefits accrue to all, and mostly, of course, 
to those who put the most into them. 

“Under the auspices of the AMERICAN CERAMIC SOCIETY”’ really means under the 
auspices of all who are interested in the manufacture of clay, glass, and glass-enameled 
ware. The AMERICAN CERAMIC SOCIETY is ‘‘our’’ organized promotional agency. 

The Northern Ohio Section of the SocrEety is ‘‘our’’ organized host. The members 
of this Northern Ohio Section are the men ‘‘on the ground” to manage, to negotiate, 
and to entertain. 

Ceramic manufacturing concerns individually and collectively through their re- 
spective trade associations are confidently expected to co perate in these meetings 
and in the Exposition. Confidence of such a co peration is based, first, on assurances 
already received and second, because of the very evident benefits which will accrue to 
ceramic manufacturers generally. 

The benefits which have accrued from the promotional activities of ‘‘our’’ AMERICAN 
CERAMIC SocrETY during the past thirty-three years is evidenced in the advancements 
made in methods and products, and in the increased number of public, semi-public, 
and private institutions engaged on ceramic investigations and education. 

No ceramic manufacturing concern and no person engaged in ceramics is so self 
sufficient as to keep up-to-date in manufacturing economics and product developments 
alone by independent effort. No amount of private research facilities and especially 
trained staff makes a concern independent of outside organized research and educational 
activities. The stronger they can make these outside agencies, the more each ceramic 
manufacturing concern will benefit. Herein lies obligations, an obligation to self and 
an obligation to those who are actively promoting these research and educational 
activities. 

This broad comprehensive idea of the mutual dependencies of those engaged in 
ceramics has been the motivating concept in each and all activities of ‘‘our’’ AMERICAN 
CERAMIC SOCIETY. 

When it is frankly stated that American ceramics are without honor in their own 
country there is no reflection intended on the character and quality of American ceramic 
products. Our products will show creditably in comparison with the ceramic products 
of any nation. Yet do American citizens know this fact? No! American ceramics 
are not appreciated at home. 

“Our” American Ceramic Congress organized by this Socrety to be held in the 
Cleveland Auditorium the week of February 22, 1931, is designed to make Americans 
more ceramically conscious; conscious that in America, clay, glass, and glass enameled 
ware are being produced which are superior in several respects and inferior in no 
respect to ware produced elsewhere and certainly having far greater serviceability than 
any of the nonceramic products designed to serve like purposes. 

“Our’ AMERICAN CERAMIC SOCIETY has conceived this task of educating the pur- 
chasing public to be within the scope of the purposes for which the SocrEty was founded 


190 


‘ 
e 


ACTIVITIES OF THE SOCIETY 191 


and which for thirty-three years it has been operated: ‘‘to promote ceramic arts, 
science, and technology.”’ This is in line with the modern concept of the duties of 
ceramic artists, scientists, technologists, and engineers; that of being team mates 
with those who are in charge of producing and selling ceramic ware. No ceramic artist, 
scientist, or engineer is serving himself or his employers well who is not concerned 
with the problems of production, product development, and product use. 

When American citizens are informed of the high quality of American ceramic 
ware and of the varied ceramic products made to serve industrial and home needs, and 
when American citizens are made to realize that their ceramic industries are important 
factors in their industrial, artistic, and household welfare, there will be less resistance 
in securing federal, state, and semipublic financing of ceramic research and educational 
enterprises. 

It is of great importance to each and every ceramic manufacturing concern and to 
each ceramic person in America that the meetings and the exposition which constitute 
‘‘our’’ Ceramic Exposition shall be as successful as they will be if each and all will co 


operate to that end. 

A friend in need: Each of us is just that. 

A friend indeed: Each of us need several. 

No one is capable of furnishing all that he requires of and by oneself. 

Most of one’s requirements can be met only by assistance from others. 

Assistance from others must be purchased, and most of this purchasing is on an ex- 
change basis; it cannot be secured or paid for as one does merchandise. 

If one does not participate in the meeting programs and does not do all he can to make 
this Exposition commensurate with the largeness of our ceramic industries and the high 
quality of our products, he is failing in payment of the debt he owes to his fellows. 

It is important to each of us that ‘““Our’’ American Congress shall be all that we can 
conceive it should be. This is the only way we as ‘‘friends in need’’ can show that we 
are friends indeed. 

Organized coéperation is the most economical and effective way of securing and ren- 
dering the information and inspiration which each of us of necessity must have from 
others. 
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COMMITTEE APPOINTMENTS FOR DIVISIONS OF THE AMERICAN CERAMIC 
SOCIETY 


Art 


Chairman: E. deF. Curtis, Conestoga Pottery, Wayne, Pa. 
Secretary: M.M. French, Art Institute of Chicago, Chicago, III. 
Research: Paul E. Cox, Iowa State College, Ames, Iowa. 
Standards: 


Data: 

Membership: Charles Harder, N. Y. State School of Clayworking & Ceramics, Alfred, 
N. Y. 

Rules: Martha G. Westfeldt, 633 Royal St., New Orleans, La. 

Education: Arthur E. Baggs, Hayes Hall, O. S. U., Columbus, Ohio. 

{ T. Lenchner, 505 Fulton Bldg., Pittsburgh, Pa. 

\ E. deF. Curtis, Conestoga Pottery, Wayne, Pa. 

Papers and Program: Marion L,. Fosdick, N. Y. State School of Clayworking and 
Ceramics, Alfred, N. Y. 
 { ML. Foadick. 

Exhibitions: M. French. 

Trustee: E. deF. Curtis. 

Councilors: (Several for different activities, see page 56, Art Symposium Divison.) 


Nominations: 


Enamel 


Chairman: Erwin Sohn, Standard Sanitary Mfg. Co., 2801 Preble Ave., Pittsburgh, Pa. 
Secretary: W.N. Harrison, Bureau of Standards, Washington, D. C. 

{ R. R. Danielson, Gen. Chairman, Metal & Thermit Corp., New York, N.Y. 
R . \|M. E. Manson, Sub-Chairman, Chicago Hardware Foundry Co., N. 

esearch: 4 Chi Ill ; 

icago, II. 

| B. T. Sweely, Baltimore Enamel & Novelty Co., Box 34, Baltimore, Md. 
Standards: R. D. Cooke, Rundle Mfg. Co., 1550 Forrest Home Ave., Milwaukee, Wis. 
Data: A.I. Andrews, University of Ill., Urbana, III. 
Membership: R. E. Stark, 90 Pilgrim Road, Rosslyn Farms, Carnegie, Pa. 
Rules: R. D. Landrum, Titanium Alloy Mfg. Co., 1716-18 Keith Bldg., Cleveland. O 
Education: H. F. Staley, Metal & Thermit Corp., 120 Broadway, New York, N. Y. 
Nominations: B.A. Ludlum, Union Sanitary Works, Noblesville, Ind. 
Papers and Program: B. A. Rice, The Pfaudler Co., Lincoln Park Factory, Rochester, 


Exhibitions: J. E. Hansen, 4150 E. 56th St., Cleveland, Ohio. 
Trustee: B.T. Sweely, Baltimore Enamel & Novelty Co., Baltimore, Md. 
Councilors: 

Glass 


Chairman: J. T. Littleton, Corning Glass Works, Corning, N. Y. 
Vice-Chairman: S. R. Scholes, Fostoria Glass Co., Moundsville, W. Va. 
Secretary: F.C. Flint, Hazel-Atlas Glass Co., Washington, Pa. 
Research: W.C. Taylor, Corning Glass Works, Corning, N. Y. 
Standards: (a) Tests, R. J. Montgomery, Univ. of Toronto, Toronto, Can. 

(b) Products, A. N. Finn, Bureau of Standards, Washington, D. C. 
Data: J.S. Gregorius, Research Dept., Pittsburgh Plate Glass Co., Creighton, Pa. 
Membership: A. W. Kimes, 426 4th Ave., Pittsburgh, Pa. 
Rules: F.C. Flint, Hazel-Atlas Glass Co., Washington, Pa. 
Education: E. W. Tillotson, Mellon Institute, Pittsburgh, Pa. 
ee { J. C. Hostetter, Corning Glass Works, Corning, N. Y. 
‘ \W.F. Brown, Libbey-Owens Co., Nicholas Bldg., Toledo, O. 
Papers and Program: SS. R. Scholes, Fostoria Glass Co., Moundsville, W. Va. 
Exhibitions: W. F. Curtis, Fostoria Glass Co., Moundsville, W. Va. 
Trustee: -C. D. Spencer, General Electric Co., Nela Park, Cleveland, O. 
Councilors: 

Heavy Clay Products 


Chairman: Howells Fréchette, Dept. of Mines, Mines Branch, Ottawa, Can. 
Vice-Chairman: J.D. Martin, Straitsville Impervious Brick Co., New Straitsville, Ohio. 
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Secretary: W.H. Vaughan, Georgia School of Technology, Atlanta, Ga. 
Research: R.K. Hursh, University of Illinois, Urbana, IIl. 
Standards: (a) Tests: A. V. Henry, Georgia School of Technology, Atlanta, Ga. 
(6) Products: C. Forrest Tefft, Claycraft Mining & Brick Co., 201 Hart- 
man Bldg., Columbus, O. 
Data: J. W. Whittemore, Virginia Polytechnic Inst., Blacksburg, Va. 
Membership: H. P. Straight, Adel Clay Products Co., Adel, Iowa. 
Rules: A. F. Greaves-Walker, North Carolina State College, Raleigh, N. C. 
Education: J.B. Shaw, Pennsylvania State College, State College, Pa. 
~ er ee { Amos P. Potts, 118 E. Blaine St., Brazil, Ind. 
4 : Ellsworth P. Ogden, 1957 Chelsea Road, Columbus, O. 
Papers and Program: Harold C. Harrison, O. S. U., Eng. Expt. Station, Roseville, Ohio. 
Exhibitions: A.D. Cochran, c/o The Bonnot Co., Canton, Ohio. 
Trustee: H.C. Kleymeyer, Evansville, Ind. 
Councilors: 


Refractories 


Chairman: C. F. Geiger, The Carborundum Co., Perth Amboy, N. J. 
Secretary: Dorothy A. Texter, Oliver Bldg., Pittsburgh, Pa. 
Vice-Chairman: 
Research: D.W. Ross, Findlay Clay Products Co., Washington, Pa. 
Senden: f (a) Tests: Stuart M. Phelps, Mellon Institute, Pittsburgh, Pa. 
: * \ (6) Products: C. E. Bales, The Ironton Fire Brick Co., Ironton, Ohio. 
Data; A. E. R. Westman, Ontario Research Foundation, 47 Queen’s Park, Toronto 5, 
Canada. 
Membership: 
Rules: D.W. Ross, Findlay Clay Products Co., Washington, Pa. 
Education: M.¥E. Holmes, Missouri School of Mines, Box 250, Rolla, Mo. 
{ E. H. Van Schoick, Chicago Retort & Fire Brick, Co., Ottawa, II. 
7 * | Geo. A. Bole, Lord Hall, O. S. U., Columbus, Ohio. 
Papers and Program: R. B. Gilmore, North America Refractories Co., Cleveland, O. 
Exhibitions: 
Publications: 1. J. Trostel, General Refractories Co., Box 935, Baltimore, Md. 
Exhibitions: 
Trustee: J. M. McKinley, North American Refractories Co., P. O. Box 37, Cleveland, 
Ohio. 
Councilors: 
Terra Cotta 
Chairman: H. D. Callahan, Northwestern Terra Cotta Co., 2525 Clybourn Ave., 
Chicago, 
Secretary: WL. A. Dougherty, N. Y. Architectural Terra Cotta Co., 401 Vernon Ave., 
Long Island City, N. Y. 
Research: H.G. Schurecht, Bureau of Standards, Washington, D. C. 
{ H. Spurrier, Northwestern Terra Cotta Co., 2525 Clybourn Ave., Chi- 
Standards: <{ cago, Ill. 
.F. Schepers, American Terra Cotta & Ceramics Co., Crystal Lake, III. 
Data: Gail R. Truman, 23 W. Joseph St., Brazil, Ind. 
Membership: S.J. McDowell, Corning Terra Cotta Co., Corning, N. Y. 
Rules: Wm. J. Stephani, O. W. Ketchum Terra Cotta Works, Crum Lynne, Pa. 
Education: <A. Lee Bennett, 704 N. Kenwood St., Glendale, Calif. 
(O. E. Mathiasen, Federal Seaboard Terra Cotta Co., Perth Amboy, 
Nominations: < N.J. 
| G. M. Tucker, 401 Vernon Ave., Long Island, N. Y. 
Papers and Program: H.E. Davis, Federal Seaboard Terra Cotta Co.,Woodbridge, N. J. 
Exhibitions: eon V. Solon, Federal Seaboard Terra Cotta Co., 10 E. 40th St., New 
Yoru, N. Y. 
Trustee: 
Counctlors: 


White Wares 


Chairman: Robert F. Sherwood, Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. 
Secretary: E.H. Fritz, Westinghouse Elec. & Mfg. Co., Derry, Pa. 

Research: louis Navias, General Elec. Co., Research Lab., Schenectady, N. Y. 
Standards: A.S. Watts, Lord Hall, O. S. U., Columbus, O. 


194 ACTIVITIES OF THE SOCIETY 


Data: C. W. Parmelee, University of Ill., Urbana, III. 

Membership: Perry D. Helser, Eljer Company, Ford City, Pa. 

Rules: \. E. Barringer, General Electric Co., Schenectady, N. Y. 

Education: Frank H. Riddle, Champion Porcelain Co., Detroit, Mich. 

Frederick Sutterlin, Scammell China Co., Trenton, N. J. 

- : W. Keith McAfee, Universal Sanitary Mfg. Co., New Castle, Pa. 

Papers and Program: H. M. Kraner, Westinghouse Electric & Mfg. Co., E. Pittsburgh, 
Pa. 

Exhibitions: 

Trustee: Edward Schramm, Onondaga Pottery, Syracuse, N. Y. 

Councilors: 


NEW MEMBERS RECEIVED FROM APRIL 1 TO MAY 1 
CORPORATION 


Ludowici-Celadon Co., H. F. Beyer (voter), 104 S. Michigan Ave., Chicago, III. 


PERSONAL 
A. S. Berkman, c/o J. D. Freeland, 500 176th St., New York, N. Y.; Technical Director 
of First Porcelain Plant of the State China and Glass Trust of Buda, U.S. S. R. 


C. A. Brashares, 122 Whitfield St., Pittsburgh, Pa.; Chemist, Harbison-Walker Re- 
fractories Co. 

C. C. Chang, Kailan Mining Administration, Tongshan, North China. 

George D. Cobaugh, 3428 Harrisburg St., Pittsburgh, Pa.; Technical Laboratory As- 
sistant, Harbison-Walker Refractories Co. 

Wilbur E. Cook, General Manager, Wadsworth Brick & Tile Co., Wadsworth, Ohio. 

T. C. Earnill, Owens-Illinois Glass Co., Alton, III. 

R. J. Furlong, Sales Manager, Vernon Potteries, 2300 E. 52nd St., Los Angeles, Calif. 

Harriet Howell, 3551 Winchell Rd., Shaker Heights, Ohio. 

Gilbert O. Ward, Technical Librarian, Cleveland Public Library, 325 Superior Ave., 
N. E., Cleveland, Ohio. 

Wallace B. Wood, 5600 Miles Ave., Los Angeles, Calif.; President, Poxon China Co. 


Membership Workers’ Record 


CORPORATION PERSONAL (conlinued) 

R. K. Hursh l Kai-Ching Lu l 
seen, Elmer H. Ockerman 

B. M. Burchfiel Office 

P. E. Cox 1 Total 10 

Mrs. A. R. Dye 1 

het Grand Total 1 

Fred A. Harvey 2 


ROSTER CHANGES IN APRIL 
PERSONAL* 


Bach, Theodore E., 7415 Sheridan Road, Chicago, Il. (103 S. 6th St., Champaign, III.) 

Bartos, Leon, 21 Jarvis Place, Trenton, N. J. (24 Sylvan Ave., Metuchen, N. J.) 

Ceresini, Mario, c/o John T. Hanks, 17 Park Ave., New York, N. Y. (6033 Wentworth 
Ave., Chicago, III.) 

Cromwell, John T., 199'/. S. High St., Columbus, Ohio. (Alliance, Ohio.) 

Danielson, R. R., Metal & Thermit Corp., Carteret, N. J. (120 Broadway, New 
York, N. Y.) 

Doorn, C., P.°O. Box 199, Alton, Ill. (Robinson, 

Dougherty, George C., Prizer-Painter Stove Co., Reading, Pa. (Topton Foundry 
Topton, Pa.) 

Emmitt, Robert R., Mississippi Valley Fuel Co., St. Louis, Mo. (1107 Charles St 
McKees Rocks, Pa.) 
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Given, Conrad W., Apt. 212, 2116 W. Venango St., Philade phia, Pa. (Chattanooga 
Stamping & Enameling Co., Chattanooga, Tenn.) 

Grady, George M., Owen China Co., Minerva, Ohio. (Northwestern Terra Cotta Co., 
St. Louis, Mo.) 

Grigsby, Chester E., P. O. Box 935, Baltimore, Md. (Evens & Howard Fire Brick Co., 
St. Louis, Mo.) 

Haeger, David C., 214 W. North St., Morris, Ill. (Keystone Bldg., Aurora, IIL.) 

Hazlehurst, Robert P., Spotswood, N. J. (Old Bridge, N. J.) 

Hugill, William, Irvingdale, 50 Prince’s Road, Hartshill, Stoke-on-Trent, Staffs, Eng- 
land. (5 Plymouth Road, Sheffield.) 

Kelly, Paul G., Sparta Ceramic Co., East Sparta, Ohio. (Alfred, N. Y.) 

Kirk, Leander R., Universal Sanitary Mfg. Co., New Castle, Pa. (Cambridge Sanitary 
Mfg. Co., Cambridge, Ohio.) i 

Lyons, Okey A., 965 Tufts Ave., Royal Oak, Mich. (19932 Andover St., Detroit, Mich.) 

ee C. E., 1401 S. Main St., Middletown, Ohio. (2655 Virginia Ave., Ashland, 
K 


y.) 
Milliken, Edward, Bowerston Shale Co., Bowerston, Ohio. (1009 N. Water St., 
Uhrichsville, Ohio.) 
Palmer, Theodore H., A. P. Green Fire Brick Co., Mexico, Mo. (907 S. 6th St., 
Champaign, III.) 
Reese, Lemuel V., American Laundry Machinery Co., Cincinnati, Ohio. (Erie City 
Iron Works, Erie, Pa.) 
Renfroe, C. L., Georgia Kaolin Co., Dry Branch, Ga. (601 Napier Ave., Macon, Ga.) 
Thorpe, Drew M., 106 S. 16th St., Philadelphia, Pa. (960 Ellicott Square Bldg., Buf- 
falo, N. Y.) 
Volmar, B. W., Michigan Clay Products Corp., Williamston, Mich. (Membership 
transferred from Robert F. Cuyler.) 
Wheeler, D. D., Research Dept., American Rolling Mill Co., Middletown, Ohio. (15 
Bigelow St., Cambridge, Mass.) 
Woolley, W. D., Box 349, Tiffin, Ohio. (East Liverpool, Ohio.) 
STuDENT* 
Griffin, Charles M., 224 Harris Hall, Georgia School of Technology, Atlanta, Ga. 
(1221 Troupe St., Augusta, Ga.) 
Mitchell, Lane, 111 Ceramics Bldg., University of IHinois, Urbana, Ill. (604 E. John 
St., Champaign, II.) 
* Addresses within parentheses (_ ) represent the old address. 
These roster changes which are published each month may be checked against the 
complete Membership Roster which was published in the July, 1929, issue of the Bulletin. 
Copies of this issue may be obtained from the Secretary’s office, price $2.00 


REPORT OF RULES COMMITTEE ON 
CONSTITUTION AND BY-LAW AMENDMENTS 


Straight ‘‘Yes’’ Vote.... 413 
Straight ‘‘No’’ Vote 41 
‘*Mixed”’ Vote i8 
“Void”’ Vote.. 2 
Total votes cast 474 
“MIxED" VoTES Yes No 
Constitution 

Article II Sec. 1 15 2 

Sec. 5 14 » 

Sec. 6 g 8S 

Sec. 13 3 


15 
Sec. 14 12 6 


: 
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“Mixep” VorTses Yes No 
Constitution 
Article IIT Sec. 2 7 10 
Sec. 3 13 4 
Article VII Sec. 1 16 2 
Sec. 2 12 6 
Sec. 3 15 3 
Sec. 4 14 3 
Sec. 5 12 5 
Sec. 6 15 2 
Sec. 7 11 6 
Sec. 8 12 5 
Sec. 9 13 4 
Sec. 10 11 6 
By-Laws 
Section III 15 3 
Section IV 18 
Section V 12 6 


COMMITTEE ON GEOLOGICAL SURVEYS OF THE AMERICAN CERAMIC 
SOCIETY’ 


(Supplemental Report) 


Due to an oversight, the report of the Committee for 19292 did not mention the 
publication during this year of Bulletin, No. 44, Geological’ Survey of Georgia on the 
“Sedimentary Kaolins of Georgia,’’ by Richard W. Smith, Assistant State Geologist. 
This is a complete report of 475 pages and one of the best additions to the literature 
of the geology, occurrence, and preliminary testing of clays that has been put out by 
any of the State Surveys in recent years. It covers the geology of the Coastal Plain of 
Georgia, in which the sedimentary kaolins are found, treats of their origin, classifica- 
tion, and uses, and gives field descriptions and laboratory tests on samples from the 
individual deposits. Three hundred and seventy-eight deposits are described and 
mentioned and one hundred and seventy-six samples were tested. The physical and 
pyrometric tests were made by the author at the ceramic laboratory of the Georgia 
School of Technology, under the direction and with the coéperation of A. V. Henry, 
Director of the Department of Ceramics. An excellent feature of the report is the 
definite location given the deposits. This is by land description, name, and distance 
and direction from some known point, so that an investigator would have no difficulty 
in finding the deposit referred to. 


CORRECTION ON McDOWELL AND FHELPS NAMES IN REFRACTORIES 
DIVISION ANNUAL REPORT 


Through an error the name of J. S. McDowell was substituted for the name of S. M. 
Phelps as Chairman of the Mellon Institute for Industrial Research, Refractories 
Fellowship, sponsored by the American Refractories Institute. This is found on p. 
160, May Bulletin. The names should read S. M. Phelps, R. F. Ferguson, V. Cart- 
right, and G. W. Daniel. 


1W. M. Weigel, Chairman. 
2 For this report see Bull. Amer. Ceram. Soc., 9 [4], 119 (1930). 
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J. Spotts McDowell is Chairman of the American Refractories Institute, Advisory 
Committee on Research, line 19, p. 160, May Bulletin 


. Please note this change in names in your Bulletin copies if they are to be bound at 
the end of the year. 
OUR GUESTS FROM 


FRANCE! 


We enjoyed having them 
with us. They said that they 
enjoyed their stay in Colum- 
bus. They also expressed the 
wish that we would again visit 
them and their factories in 
France. 

This group picture was 
taken in Columbus. Both the 
pottery and the glass groups 
are together in this picture. 


French Glass Manufacturers 
in South Jersey 


On April 10 and 11, 1930, 
the following glass manufac- 
turers from France visited a 
number of glass factories in 
South Jersey. 

M. William Pierre Babb, 
Ingenieur a la Verrerie Godfroy 
Rouillion a Vierzon, Cher; M. 
Georges Clignet, Ingenieur aux 
Verreries Charbonneaux a 
Reims, Reims; M. Jacques 
Durand, Maitre Verrier a 
Arques, Pas de Calais; M. 
Pierre Andre Favre, Gerant 
de l'Union Verriere a Alfort- 
ville, Seine; M. Victor Four- 

e nier, Directeur technique de la 
Verrerie de Vierzon, Cher; M. 
Andre Godfroy, Maitre de 
Verrerie a Vierzon, Cher; M. 
Jean Marquot, Verrerie Vve 
G. Marquot et Fils Bayel, 
Aube; and M. Maurice 
Thouvenin, Directeur de la 
Verrerie de Vierzon, Cher. 

The glass plants in South 
Jersey are as follows: 

Bull. Amer. Ceram. Soc., 
9 [4], 123; [5], 151 (1930). 
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Owens-Illinois Glass Co. Bridgeton, N. J. and Millville, N. J. 
Kimble Glass Company Vineland, N. J. 

Vineland Flint Glass Works Vineland, N. J 
Whitall Tatum Company Millville, N. J 
T. C. Wheaton Company Millville, N. J 


Gayner Glass Works Salem, N. J. 
Salem Glass Works Salem, N. J. 


A number of these plants were visited, including the Tavern Rock Sand Company near 
Millville, N. J. 

The plant of the Owens-Illinois Glass Company at Bridgeton, N. J., was visited 
and a trip to the Tavern Rock Sand Company was made. 

On Thursday evening a special banquet was given to the French glass manufacturers 
at the Cumberland Hotel and those attending the banquet were as follows: William 
Pierre Babb, Georges Clignet, Jacques Durand, Pierre Andre Favre, Victor Fournier, 
Andre Godfroy, Jean Marquot, and Maurice Thouvenin. 

Herrold D. Thropp, Eureka Flint & Spar Co., Trenton, N. J.; Peter Thropp, Eureka 
Flint & Spar Co., Trenton, N. J.; V. V. Kelsey, Consolidated Feldspar Corp., Trenton, 
N. J.; W. A. Seger, Consolidated Feldspar Corp., Trenton, N. J.; Thos. Graham, 
Tavern Rock Sand Company, Millville, N. J.; Benjamin Hayes, Owens-Illinois Glass 
Co., Bridgeton, N. J.; Victor Durand, Pres., Vineland Flint Glass Works, Vineland, 
N. J.; Joseph Green, Kimble Glass Company, Vineland, N. J.; J. C. Reuss, Kimble 
Glass Company, Vineland, N. J.; Garrett Bechtel, American Oil & Supply Co., Trenton, 
N. J.; Chief of Police Walters, Trenton, N. J. 


The following plants were also visited: 
Vineland Flint Glass Works, Vineland, N. J. 
Kimble Glass Company, Vineland, N. J. 
Whitall Tatum Company, Millville, N. J. 
Victor Durand, President of the Vineland Flint Glass Works gave a special luncheon 


to these gentlemen on Friday. 


LOCAL SECTION NEWS 


California Section! 

The regular quarterly meeting of the California Section of the AMERICAN CERAMIC 
SocrETy was held at the Engineers’ Club, Los Angeles, on Monday, April 14, 1930. 
Seventy-three members and guests were present. 

After dinner the following papers were read: ‘‘Observations of a Machinery Man,”’ 
by Davis Brown; ‘‘Suggested Practice for the Wet Grinding of Bodies or Glazes,’’ by 
A. Lee Bennett, of Gladding, McBean & Co.; and “Handling of Clays and Clay Wares 
by Overhead Systems,’’ by C. R. Minton, of Gladding, McBean & Co. Gordon Rich- 
ardson read the paper, as Mr. Minton was unable to be present. 

Robert Linton, of the Pacific Clay Products Co., gave an interesting talk concerning 
his observations during a recent eastern trip, which included the AMERICAN CERAMIC 
Society Meeting at Toronto, Canada. 


Pittsburgh Section? 
A meeting of the Pittsburgh Section was held on Tuesday evening, May 13. 
J. Spotts McDowell, Director of Research for the Harbison-Walker Refractories 


17. B. Branham, Secretary. 
2R. C. Boyd. Secretary. 
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Co., spoke on the ‘‘Manufacture of Refractories,” his very interesting talk being illus- 
trated with a recently-completed moving picture of the manufacturing processes used 


by his company. 


The following members and guests attended: 


Jack H. Waggoner 
Fred A. Harvey 
Sandford S. Cole 
F. W. Preston 

W. E. Schaeffer 

E. A. Lechner 
Richard Scott Moore 
A. S. Heron 

John W. Lelak 

G. W. Webster 

R. A. Snyder 

Geo. M. Ullom 

J. M. Franz 

R. Siely 

Frank Fallon 

Earl C. Petrie 

O. M. Griffith 

W. V. Sayre 

Dora E. Lytle 

F. J. Hauck 

J. R. Schaeffer 

C. W. Eslep 

F. B. Reisdorf 
Adam P. Serpensky 
E. R. Wilker 

S. J. Rogers 

G. D. Cobaugh 

H. G. Milcax 

R. M. Groninger 


C. T. Stewart 

Geo. L. Gill 

LaRue Wilson 

E. Lee Jarrett 

H. V. Metz 
Eugene L. O’Meara, Jr. 
Philip W. Robinson 
B. C. Ruprecht 

C. Thomas Miller 
R. T. McClune 

R. J. Weithern 
Myril C. Shaw 

Ben R. Carrie 

B. B. Weber 

C. A. Brashares 

W. E. Boydston 
John J. S. Sebastian 
J. W. Ingram 

J. Spotts McDowell 
P. D. Helser 

Fred Sauereisen 

H. A. Mitchell 
George L. Deverts 
N. W. McAdams 
H. V. Wike, Jr. 

L. R. Kirk 

E. D. Neff 

Louis A. Smith 


P. E. Trevathan 
J. R. Crandall 
E. Whitesell 


Robert H. H. Pierce 
George E. Crawford 
I. Williams 

R. Bedson 

Henry Riethmiller 
C. M. Ammerman 
Edwin Bish 

B. M. Milliron 

G. H. Spencer-Strong 
Wm. Wilkinson 

W. H. Myers 

H. F. McCory 

Geo. A. Wills 

H. M. Kraner 

G. F. Crowmiller, Jr. 
W. H. Funk 

W. C. Iffarth 

Roy E. Swain 
Robert F. Ferguson 
Drury D. Turner 
Robert C. Boyd 


Following the usual custom of the Pittsburgh Section, no meetings will be held during 


the summer months. 


OBITUARIES 
Henry L. Dixon 


Henry L. Dixon, the internationally known glass factory engineer and equally 
prominent in Masonic and fraternal circles, died on May 3, in his home in Pittsburgh, 


Pa. 
Coffin Dixon. 


He was born in Pittsburgh on October 19, 1860, a son of William S. and Augusta 


The deceased first entered the business of manufacturing refractory products for 


glasshouse use in 1876. 


He was then associated with Thos. Coffin & Company, Ltd. 


This firm was established in 1860 and for many years the only company that manu- 


factured specialties for the glass factories. 


The personnel of the company consisted of 


Mr. Dixon’s father: William S. Dixon; his uncle, Thos. Coffin, Robert Glover, his 


brother, William R. Dixon, and himseif. 


In those days there was very little demand 


for furnace blocks and other refractory materials, as tanks had not at that time been 


introduced into the glass industry. 


The original manufacturing plant of Thos. Coffin 


& Company was located at Tenth and Bradford street, South Side, Pittsburgh, and the 
second one at Eighth and Sarah streets, a nearby location. 


. 
L. E. Whitesell 
S. M. Swain 
C. E. Carnahan 
L. E. Davies 
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In 1884 Thos. Coffin & Company opened a branch of its business in St. Louis, Mo., 
establishing a manufacturing plant for the production of pots and blocks for the glass- 
house. 

Thos. Coffin & Company was succeeded in 1887 by Dixon-Woods & Company. The 
new firm confined its efforts entirely to the manufacture of blocks and the construction 
of glasshouse furnaces. In turn Dixon-Woods & Company was succeeded by the 
firm of Woods-Lloyd Company, which is still active in the manufacture of tank blocks 
and other refractory products at South 30th street, Pittsburgh. 

A year previous to the organization of Dixon-Woods & Company, the late James 
A. Chambers went to Belgium and secured the plans for a continuous tank for melting 
window glass batch. One of the early orders booked by Dixon-Woods & Company 
was for the blocks and other refractory materials in the construction of the first window 

glass tank ever built in Pennsylvania. The 
initial window glass tank built in the United 
States was located at Streator, Ill. It was 
placed in operation in 1885. 
Mr. Dixon went to Belgium, France, and 
England in 1889 for the purpose of investi- 
gating the furnace and tank processes then 
in operation. He secured detailed plans of 
two tank furnaces, one of 60-blower capacity 
and the other of 30-blower capacity, and 
upon this basis entered into the construction 
of tank furnaces which soon entirely sup- 
planted all pot furnaces in the window glass 
business. He also had a part in the erection 
of the first tank furnace to be devoted to the 
production of bottles. It was built at 
Poughkeepsie, N. Y., in the early eighties. 
A second tank was built at La Salle, Ill., and 
thereafter the substitution of the tank fur- 
nace for pots in the bottle industry was rapid. 
Many men who have taken a prominent 
part in the development of the glass industry 
H. L. Drxon in the United States gave Mr. Dixon credit 
for materially aiding in the introduction and 
application of the Owens bottle blowing machine by suggesting the use of a revolving 
pot from which the machine gathered its glass. 

On the 31st day of July, 1902, H. L. Dixon, Miles B. Layton, D. W. Loomis, David 
Taylor, James B. Eisaman, and Frank I. Gosser made an application for a charter for 
the H. L. Dixon Company. The objective of the new firm was the manufacturing of 
all the useful and necessary appliances and materials used in the construction of glass- 
houses, as well as the construction of furnaces and sdle’of machinery and materials. A 
site was purchased at Rosslyn Station, near Carnegie, Pa., on which a modern engineer- 
ing plant was erected. Mr. Dixon was elected president and general manager, positions 
he most capably filled until his death. 

Mr. Dixon was one of the first to realize, as far back as in 1903, that the art of manu- 
facturing window glass was to pass from the hand method to that of mechanical 
means. 

Accompanied by his wife, he made a seven months’ tour of the different European 
countries in which glass is manufactured. At that day he was considered the dean 
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of the glasshouse engineering fraternity of America. He was delighted with the re- 
ception accorded them in the different foreign lands. 

He was the first president of the Citizens State Bank of Dormont and chairman of 
the board of directors at the time of his death. Mr. Dixon was a thirty-third degree 
Mason. 

For the past half century the deceased was keenly interested in all movements 
and new developments in the glass industry. He was active in the ceramic field and 
was considered an outstanding authority on all engineering problems pertaining to the 
industry to which he devoted his business life. 

In the passing of Henry L. Dixon, the AMERICAN CERAMIC Society has lost a mem- 
ber who faithfully and ever watchfully sought opportunities to work with his fellow 
ceramists. His presence and his counsel will be missed. He leaves with the members 
of this Society an influence which will continue beneficially. His influence has not 
passed away. Earnest, unselfish, and far-visioned, codperative efforts of men like 
Henry L. Dixon continue on after their bodies and minds cease and are of greater monu- 
mental value than anything erected in marble or granite. 


J. B. Krak' 


J. B. Krak, technical editor of Glass Industry died on April 6, at a hospital in Cali- 
fornia. Mr. Krak had been undergoing treatment since last fall following a breakdown 
in his health which occurred last summer. 

During his connection with the glass industry which extended, with one or more 
temporary interruptions, over a score of years, Mr. Krak had made a host of friends 
throughout the country who will feel deeply the loss of a man who was not only a 
glass technologist of great ability but also possessed many attractive personal qualities, 
a strong and admirable character, a broad intellectual 
outlook, and who was the soul of integrity. 

He was earnestly devoted to the interests and 
advancement of the glass industry in general and his 
editorial work was a labor of love—not to any degree 
a commercial proposition. Those friends who have 
had personal contact with him and many others who 
are familiar with his accomplishments will feel that 
the industry has been deprived of a most valuable 
man. 

Jan Berghuis Krak was born at Amsterdam, Holland, 
March 27, 1884. His parents were Louis Charles Krak 
and Christine Veefkird Krak. He was educated at 
public schools in Holland and took a five-year course 
in the Boys’ High School at Amsterdam. There he 
specialized in chemistry and when finished went to 
Wiesbaden, Germany, to study chemistry and assist in the famous laboratory of Dr. 
Fresenius. 

In 1907, he came to the United States, holding first a position as chemist, near 
New York. Later he went to the University of Illinois, where he was employed as a 
chemist. From there he went to Morgantown, W. Va., following an appointment 
on the West Virginia State Geological Survey. While at Morgantown he took courses 
in the University of West Virginia and received the degree of bachelor of science. 


1 Excerpts taken from Glass Industry. 
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During the war he began to experiment with chemistry in connection with the glass 
industry. He was successful in solving many serious technical and manufacturing 
problems and was frequently employed by glass factories located along the Mononga- 
hela River and adjacent territory as a consultant. Those for whom he did such work 
have spoken in the highest terms of his ability and reliability and emphasized the fact 
that his solutions of problems were always of a practical character as well as theoretically 
correct, and not inapplicable to factory practice as is sometimes the case with a young 
chemist. 

He left Morgantown to become a chemist for the General Chemical Company at 
their plant in Long Island City, New York. Later he joined the staff of the laboratory 
at the Union Carbide Company at Niagara Falls, New York. 

Early in 1921, shortly after The Glass Industry was established, Mr. Krak began to 
write on subjects related to glassmaking and in September of that year his appointment 
as technical editor was announced. He found great enjoyment in his editorial work 
and labored faithfully at it until ill health compelled him to relax his efforts. Through 
his work on the paper and his other activities in the glass field he became well and very 
favorably known throughout the industry, especially for his practical aid to glass 
manufacturers who were adopting scientific methods in glass making processes in prefer- 
ence to the old ‘rule of thumb”’ practices, which still persisted in the majority of glass 
factories up to recent times. He not only advocated these principles in his writings 
but practiced them in connection with his own work in the glass manufacturing 
field. 

The Roessler & Hasslacher Chemical Company became interested in his attainments 
and after carrying out an arrangement made for a two months’ tour of glass factories 
in Europe, he was appointed on his return to the United States to be glass technologist 
at the experimental station in their Perth Amboy plant. 

In the summer of 1929 he gave up most of his active work on account of ill health 
and went to stay with a brother in California in the hope of recuperating his strength. 
While it was generally known that Mr. Krak’s health had been seriously affected his 
recovery’ ultimately was looked forward to. His sudden passing was unexpected by 
his relatives and friends who have been greatly shocked by the news. 

Mr. Krak had been a member of the AMERICAN CERAMIC SOCIETY since 1921 and 
always gave the Society his active interest and support in every possible way, but 
especially through his editorial connections with the Glass Industry. 

Mr. Krak’s wife survives him and also remaining are his mother, Mrs. Christine V. 
Krak of The Hague, Holland, three brothers, Oeds B. Krak of San José, California, 
Henry B. Krak of The Hague, Louis B. Krak, New York City, and two sisters, Marie 
B. Krak, Albany, N. Y., and Louise B. Krak of The Hague 
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NOTES AND NEWS 


CORRECT USE OF THE WORD “CARBORUNDUM” 


The Carborundum Company of Niagara Falls, N. Y., in its campaign against the 
growing tendency on the part of authors to treat the word ‘‘Carborundum” as a com- 
mon of generic noun, announces that the word ‘“‘Carborundum”’ is a trademark of this 
company, registered in the United States and many foreign countries and is applied 
by it to its range of products, abrasive, refractory, mechanical, and electrical. The 
Carborundum Company states that the proper term is silicon carbide and that this is 
the form that should be used in articles, texts, references, etc., unless a specific Car- 
borundum brand product is referred to. If the word ‘‘Carborundum”’ is used it should 
always begin with a capital letter and be put in quotation marks to denote its trade 
mark significance. 


NOTES FROM BATTELLE MEMORIAL INSTITUTE 
Clyde E. Williams 


Battelle Memorial Institute announces the appointment of Clyde E. Williams as 
Assistant Director. Battelle Memorial Institute is a foundation devoted to research 
in the fields of metallurgy and fuels, and provides facilities for coéperative research 
projects of industry. Mr. Williams became a member of the staff in September, 1929. 

Previous to this he was Chief Metallurgist for the Columbia Steel Corporation of 
San Francisco. 

For many years Mr. Williams was with the U. S. Bureau of Mines and is best known 
for his work on sponge iron, electric furnace cast iron, and refractories. 

Mr. Williams was graduated from the University of Utah. After he received his 
degree he was employed in the lead and copper smelting industry in the West for two 
years, going from there to the Bureau of Mines to assist in work on alloy steels and ferro 
alloys that was carried on by the Bureau for the War and Navy Departments. After 
the war he was metallurgist with the Hooker Electrochemical Company, later returning 
to the Bureau of Mines as superintendent of the Bureau of Mines’ Northwest Station 
at Seattle, where he had charge of the work on fuels as well as metallurgy. 

In 1924, Mr. Williams accompanied H. Foster Bain to Argentina to report for the 
Argentine government on the feasibility of developing the iron, steel, and coal indus- 
tries in that country. On this trip Mr. Williams advised on questions of the fitness of 
ores and coals for application to modern metallurgical processes, and studied the metals 
and fuels consuming industries. 

His wide experience in metallurgy and fuels forms a fine background for the work 
he is employed upon at Battelle Memorial Institute, which specializes in those fields 

Mr. Williams is active in the work of the American Institute of Mining and Metal- 
lurgical Engineers and is assisting with the work of the Iron and Steel Division. 

He is also a member of the subcommittee on Metallurgy of the Chicago Worlds 
Fair Centennial Celebration. 


Ralph A. Sherman 


Battelle Memorial Institute, Columbus, Ohio, announces the addition to its staff 
of Ralph A. Sherman to direct the program of research on combustion. 

For the past ten years Mr. Sherman has been Fuel Engineer with the Pittsburgh 
Experiment Station of the U. S. Bureau of Mines, where he conducted investigations 


{ 


204 NOTES AND NEWS 


and published numerous reports on combustion problems. For the past several years 
he had charge of the field investigation of the service conditions of refractories in boiler 
furnaces, which the Bureau of Mines conducted in coéperation with the Special Re- 
search Committee of the American Society of Mechanical Engineers. 

Mr. Sherman has published papers on combustion studies in various types of fur- 
naces and on powdered coal, and developed a method for determining the combusti- 
bility of coke. 


NOTES FROM THE CERAMIC SCHOOLS 
Iowa State College’ 


Ten seniors will be awarded degrees in Ceramic Engineering upon 
completion of their work in June. This is the largest class that has 
been graduated for some time. All of the men have accepted positions. 
G. W. Wormhoudt and Glenn W. Johnson will go with the General Electric Company; 
D. G. Moore, Alan Gormly, and T. D. Myer with the Norton Company at Worcester, 
Mass.; Wade Willey will go with the Ferro Enameling Company, Cleveland, Ohio; 
K. C. Morris has accepted a position with the Adel Clay Products Company of Redfield, 
Iowa; George Petersen will remain in the department as an instructor; Frank Hodgdon 
is taking a graduate assistantship at Massachusetts Institute of Technology; W. D. 
Brauer will be with the Westinghouse Electric and Manufacturing Company. 

Study of Iowa D. A. Moulton, of the Ceramic Engineering Department, O. A. Brown, 
Clays of the Electrical Engineering Department, and 5. H. Griffith, of the 
Civil Engineering Department, are conducting a series of tests on the 
physical properties of Iowa heavy clay products. They are using the extensive labora- 
tory equipment of the three departments in an effort to correlate the different physical 
qualities, and some valuable technical data may be expected soon. 

As a result of the study of Iowa clays by the Ceramic Department, a clay at Scran- 
ton, Iowa, is now being used commercially. Several plants are using it in the production 
of art pottery. This clay has the virtue of having a relatively long vitrification range 
and at the same time matures at a very low temperature for a buff firing clay. 

The students who are taking the introductory ceramic technology course 
under Prof. Cox are making an interesting experiment in their laboratory 
work. Theclass is making molds for a tea set to consist of tea pot, creamer, 
sugar bowl, cups, and saucers. The design is so developed that the entire service 
can be made on a single pull-down jolley. Prof. Mary Yancey drew up the pattern 
with this limitation in view. All of the pieces will beseamless. The difficulty of manu- 
facture under such conditions is well known to pottery craftsmen. 

John D. Adams, of the Greater Des Moines Committee, is presenting 
a series of papers to one hundred Iowa. newspapers to promote 
interest in industries of the state. His idea is to list the natural 
resources of the state and to make Iowa citizens industrially conscious. Among the 
papers will be one abstracted from an address given by Prof. Paul E. Cox before the 
Iowa Power and Industrial Conference held at the State University last spring. 
Anaval Veishea, the annual Iowa State College open house, was held May 
Open a 8, 9, and 10. The work was under the direction of G. W. Wormhoudt, 
president of the Student Branch of the AMERICAN CERAMIC SOCIETY. 
Arrangement of displays and routing through the department was handled by Glenn 


Seniors Accept 
Positions 


Laboratory 
Experiment 


Publicity on Iowa 
Industries 


! Glenn W. Johnson, Secretary. 
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W. Johnson. Manufacture of the souvenirs was in charge of Dan Cherry and D. G. 
Moore. 

The souvenirs were small pitchers, three inches high and one and three-quarters 
inches in diameter. They were cast in twenty-one gang molds, each mold making five 
pitchers. After casting, the pitchers were finished, bisque fired to cone 05, then glazed 
in a variety of colors. About 3000 of the pitchers were made. All of the work entailed 
in the manufacture of the pitchers was done by students in this department in their 
spare time 

The open house consisted of the department being thrown open for inspection. 
Students were on hand to explain the uses of the equipment and laboratories. A 
large part of the display consisted of exhibits furnished by about fifty manufacturers 
of clay products. 

Every effort was made to make this year’s Ceramic Engineering open house second 
to none on the campus. The thousands of Veishea visitors received a very favorable 
impression of the department and its activities. 


New York State School of Clayworking and Ceramics’ 


Director Binns of the Ceramic School has completed and sent four pieces of pottery 
to the Swedish Exhibition to be held in Stockholm this summer. 

Mr. Givens of the Ferro Enameling Company of Cleveland recently presented 
three films on continuous kiln installation for the firing of vitreous enamels before the 
Student Branch of the AMERICAN CERAMIC SocrEtTy. He also spent some time explain- 
ing the pictures and answering questions. 

The Seniors who will be graduated this June are Leland Armstrong, Robert Bassett, 
Milton Burdick, William Fabianic, Charles Gilder, Harold Karthouser, Don Lynn, 


Jack McGraw, James Mays, John Nielson, R. Karl Smith, Ernest Spencer, John Thom- 
son, and Delos Wamsley. 


North Carolina State College 


At the annual Scholarship Day exercises recently held at North Carolina State 
College, Ceramic Engineering scholarship cups awarded each year by two of North 
Carolina’s foremost ceramic industries were presented to H. T. Meyer of Kankakee, 
Ill., a senior, who had the highest average in the three upper classes during the past 
year, and D. R. Dixon a freshman, from Rocky Mount, N. C., who was the ranking 
scholar in his class. 

The cup won by Mr. Meyer was presented to the Department of Ceramic Engi- 
neering by J. C. Steele & Sons Company, Statesville, N. C., well known manufacturers 
of clay machinery, in commemoration of the establishment by J. C. Steele of the first 
plant for the manufacture of ceramic equipment south of the Mason and Dixon line. 

The freshman cup was presented to the Department by George M. Moland, president 
of the Moland-Drysdale Corporation of Hendersonville, N. C., manufacturers of face 
brick. 

Both of these companies have been very interested in the department at North 
Carolina State College and are among its most loyal and enthusiastic supporters. 


H. Spencer, Secretary. 
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Ohio State University’ 


The annual required spring inspection trip for junior and senior 
Ceramic Engineers began April 28. 

Monday and Tuesday were spent at Zanesville visiting the plants 
and the surrounding factories located at Roseville, Crooksville, and New Lexington. 
On Wednesday factories at Sugarcreek, Cambridge, Alliance, Sebring, and Uhrichsville 
were visited. Thursday and Friday nights were spent in Canton. The trip ended 
at East Liverpool on Saturday at the Homer Laughlin China Company. 

The monthly meeting of the Student Branch of the AMERICAN CERAMIC 
Society of Ohio State University was held April 10 at Lord Hall. 
Arthur Baggs of the Ceramic Art Department gave a lecture on 
“Decorations Used on Whiteware."’ Tableware of the cheapest variety to the most 
expensive was used in describing this interesting subject. 

A. S. Watts presented a review of his new paper ‘Survey of the Whiteware Field,’ 


which is to be published by the Engineering Experiment Station of the University. 


Annual 
Inspection Trip 


Meeting of 
Student Branch 


Data compiled on 131 graduates of the Ceramic Engineering De- 
partment of Ohio State University show the following values: 
Prior to 1905 the initial annual salary for ceramic engineering 
graduates averaged $640; from 1906 to 1910, $960; from 1911 to 1915, $1060; from 
1916 to 1921, $1537; from 1921 to 1925, $1690; from 1926 to date, $1830. The 
average present salary of men graduated 25 years or more is $7500. For men 
graduated more than 10 and less than 25 years the average salary is $7200. For 
men graduated more than 15 and less than 20 years the average salary is $6850. 
For men graduated more than 20 and less than 15 years the average salary is 
$6650. For men graduated more than 5 and less than 10 years the average salary 
is $5700. For men graduated less than 5 years the average of 26 men was $2750. 

More than one-third of those answering the questionnaire were financially interested 
in the business in which they were connected. This shows a marked improvement over 
the census of 5 years ago, when less than 12% were financially interested. 


Average Salaries 
of Graduates 


Twenty-two men enrolled in ceramic engineering at Ohio State will 
be graduated in June, 1930. Of these, six men either have accepted 
or have under consideration definite offers of positions, and applica- 
tions for graduates are being received in promising numbers. 

One man will receive the degree of Doctor of Philosophy and three men will receive 
the M.S. degree at the coming June graduation exercises, and these men are all under 


1930 Graduating 
Class 


contract for future employment. 

Keramos, national honorary ceramic engineering fraternity, held its an- 
nual spring election and the following juniors were chosen to membership: 
Robert D. Evans, Clarence L. Evans, Jack E. Trees, and Donald R. Baker. 
Initiation exercises were held May 13 for these men. 

The ceramic engineers of Ohio State University held a dance 
April 25 at the offices of the AMERICAN CERAMIC SOCIETY. Mr. 
and Mrs. R. C. Purdy were the chaperones for the evening. 

The future senior ceramic engineers are looking forward to another big last dance. 
The Secretary of the Socrety, Mr. Purdy, is an ideal host and furnishes plenty of good 
entertainment for all. Each dance becomes a larger and better affair and the social 
committee, of which Jack Hunt is chairman, claims that a more spacious ballroom will 
have to be obtained for the next dance. 2 


Keramos 
Election 


Ceramic Engineers 
Have Dance 


‘Glenn A. Hutt, Corresponding Secretary. 
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Student Branch of the American Ceramic Society, 1929-1930 


First row: G. N. Tuttle, S. T. Spires, G. A. Hutt, Professor A. S. Watts, G. Soler, G. Bernard, and R. Russell. Second row: E. 
C. Callinan, J. Hunt, R. O. Lane, A. S. Ault, S. J. Slaven, F. M. Edwards, J. Chilcote, and C. W. Gerster. Third row: C. E. 
Mansfield, S. Leaver, A. Metzger, E. C. Seabright, J. A. Beam, C. E. Webster, N. G. Wedemeyer. Fourth row: P. Herold, 
W. K. Carter, A. D. Drake, H. Thiemecke, K. V. Schwartzwalder, J. A. Cross, T. Faulknor. 
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208 NOTES AND NEWS 


Student Branch The Student Branch of the AMERICAN CERAMIC SocrETy held its 
Meeting monthly meeting at the Battelle Memorial Institute of Columbus, 
Ohio on Wednesday, May 14. 
Clyde E. Williams, assistant director of the Battelle Institute, spoke on ‘“‘The Re- 
lations of the Ceramic Engineer to the Metallurgical Industry.”’ 


HAND LETTERED ILLUMINATED GREETINGS PRESENTED AT 
WEDGWOOD BICENTENARY 
The greetings, illuminated in gold, orange, vermillion, French blue, were executed 
by Dean William D. Turnbull, O.S.U. The decorations include hand painted medal- 


lions showing the Wedgwood coat-of-arms, seal of the Portland vase, seal of the 


United States of America, andfthe seal of the AMERICAN CERAMIC SOCIETY. 
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SOCIETY OF GLASS TECHNOLOGY 


At the meeting of the Society of Glass Technology held in Stourbridge on March 
19, 1930, the following three papers were presented: 


a (1) “Notes on the manufacture of refractory materials in America,”’ by G. V. 
vers. 

Several works are linked closely together in management, and standardization of 
sizes and shapes of goods has proceded much further than in this country. The Ameri- 
can firebrick works are not far ahead of us, in fact, in certain matters we are definitely 
leading. 

The types of clay in use and the design of the kilns are described. The excellent and 
accurate size and shape of the American fire brick are remarkable, whatever the re- 
fractory standard might have been. All processes except firing are cheaply performed, 
yet prices obtained seem to be very high. The firebrick works of the St. Louis district 
are comparatively modern, clean, and efficient. Fuel economy in the firing process 
ranges from very bad to very good. In only one plant is a continuous kiln seen, the 
hot gases being drawn from one chamber to the next. The number of modern plants 
still relying on the individual kiln system is surprising. Tunnel kiln firing is being 
adopted in an elaborate form, the Harrop kiln being most popular for refractory articles. 
In the Missouri district, in particular, the manufacture of the highly refractory diaspore 
brick is an outstanding feature. Glasshouse pots and blocks are seen in process of 
manufacture. The pots are made by hand, and are as thick as ours, in contrast with the 
German practice. Tanks block sizes and shapes are particularly uniform and good, 
and are a lesson to us, but for ultimate quality we have probably, the advantage. For 
firing silica brick the circular independent kiln was in use except at one works. 

(2) ‘Glasshouse refractories—a study of corrosion-resisting properties,’’ by J. H. 
Partridge and H. C. Biggs. (A communication from the Research Laboratories of the 
General Electric Company, Ltd., Wembley). 

It is desirable to obtain a method of measuring rapidly and quantitatively the cor- 
rosion-resisting properties of refractory materials with a view to correlating the results of 
laboratory tests with those of actual service. The test proposed by E. J. C. Bowmaker 
(Jour. Soc. Glass Tech., 13, 130 (1929)) has been utilized in this newer work, and has 
become part of the laboratory routine work on tank blocks. 

This test is applied to a number of samples of tank blocks some of which have been 
tested in actual practice. The results obtained in the acid corrosion test classify the 
blocks in the same relative order as their behavior in practice. Particulars of texture, 
percentage, chemical composition, firing, and crystalline constitution of the samples 
are given together with the percentage loss in weight in the acid corrosion test, and the 
true and apparent porosities. Tests are made on samples as received, and after refiring 
to 1450° for 5 hours. A study of the results showed that 


(a) An improvement in resistance to acid corrosion was, in all cases, effected by 
refiring to 1450°. 

(b) The greater the alumina content the greater the resistance to corrosion. 

(c) Low true porosity was beneficial and should not exceed 20%. 


Tests on sillimanite show that the character of the bond is a vital factor. Not only 
must sillimanite be fired to 1450°, but the choice and amount of bonding material are of 
great importance. Application of the acid corrosion test to pot-clay mixtures reveals 
that this test does not differentiate readily between the mixtures. The resistance to 
corrosion of the pot-clays is less than that of the good tank blocks examined. 

(3) ‘Some practical results with sillimanite glasshouse refractories,’’ by L. C. 
Gough. 

Difficulties met within the early stages of the production of sillimanite pots are 
described, these appearing to be due largely to the use of an unsuitable clay as a bond. 
In only isolated cases have sillimanite pots produced stones in glass, and later results 
indicate that a more suitable clay bond is now in use. Higher temperatures of firing are 
also now applied and hopes are held out for a more satisfactory pot. Pot-rings have re- 
mained in glass for ten or more weeks and given satisfactory service, but observations 
prove that until the ring is sufficiently cheap to be used for one week only, to meet the 
custom of the glass workers, the use of such rings will not be extensive. It was hoped 
that the cheap rings would soon be available. Sillimanite sieges in pot furnaces are now 
common in either the ‘‘rammed”’ or the block form. Sillimanite tank blocks have given 
very good results in the doghouse, as mantle blocks over the doghouse, and on the 
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flux line. 


in this furnace. 


too high owing to the difficulties of bonding. 
agreement, but this is attributed to differences in firing between the brick works con- 
Repairs executed with sillimanite cements to crowns of furnaces are reported 


cerned. 


Used in ports, the verdict has been variable. 
which have been used in a tank lining for twelve months double the life of clay blocks 
It is recommended that the sillimanite content of blocks should not be 
Results obtained on feeder parts are not in ¥ 


CALENDAR OF CONVENTIONS 


as satisfactory, and pyrometer tubes are now on the market. 


CALENDAR OF CONVENTIONS 


Organization 


American Assn. for the Advance- 


ment of Science 


AMERICAN CERAMIC SOCIETY 

American Concrete Institute 

American Electrochemical Society 

American Gas Assn. 

American Institute of Chemical 
Engineers 

American Mining Congress 
Western Division Meeting 

Annual Convention 
American Society of Mechanical 
Engineers 

Semi-Annual Meeting 

American Society for Steel Treating 

American Society for Testing 
Materials 

Illuminating Engineering Society 

Manufacturing Chemists Assn. of 
the U.S., and Synthetic Organic 
Chemical Manufacturers Assn. 

National Electrical Exposition 

National Exposition of Power and 
Mechanical Engineering 

National Glass Distributors Assn. 

National Lime Assn. 

National Safety Council 


New Jersey Clay Workers Assn. 
Taylor Society 


Date 


December 29, 1930 to 
January 3, 1931 
February 23-27, 1931 
February, 1931 
September 25-27 
October 13-17 


June 4-6 


October 13-18 
December 1-6 


June 9-12 
September 22-27 


June 23-27 
October 7-10 


June 5 
October 


December 

December 2-4 

June 3 and 4 

September 29 to Oc- 
tober 4 

June 

December 3-5 


Samples are shown of blocks 


Place 


Cleveland, Ohio 
Cleveland, Ohio 
Milwaukee, Wis. 
Detroit, Mich. 
Atlantic City, N. J. 


Detroit, Mich. 


El Paso, Texas 
Washington, D. C. 


Detroit, Mich. 
Chicago, 


Atlantic City, N. J 
Richmond, Va. 


Absecon, N. J. 
New York, N. Y. 


New York, N. Y. 
Pittsburgh, Pa. 
Chicago, III. 


Pittsburgh, Pa. 
Asbury Park, N. 
New York, N. Y 
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U.S. Rotary Enamel Smelting Furnaces Give 


SATISFACTION 


Excellent 
Results Best 
Demonstrated 
by Large 
Number of 
Repeat Orders 


Crane Enamelware Company, Chattanooga, Tennessee. 
Kohler Company, Kohler, Wisconsin. 

Porcelain Enamel & Mfg. Company, Baltimore, Md. 
Ingram-Richardson Mfg. Company, Frankfort, Ind. 
Ingram-Richardson Mfg. Company, Beaver Falls, Pa. 
Ingram-Richardson Corporation, Bayonne, N. J. 

Grand Rapids Refrigerator Co., Grand Rapids, Mich. 
Columbian Enameling & Stamping Co., Terre Haute, Ind. 
Sheet Metal Products Company, Toronto, Canada. 
Republic Metalware Company, Buffalo, N. Y. 

Pacific Sanitary Mfg. Company, Richmond, California. 
A. Weiskittel & Son Company, Baltimore, Md. 
Malleable Iron Range Company, Beaver Dam, Wis. 
Edison Electric Appliance Co., Inc., Chicago, Ill. 

Welsh Tinplate & Metal Stpg. Co., Ltd., Lianelly, England. 
Ernest Stevens, Limited, Cradley Heath, England. 
Ward Leonard Electric Company, Mount Vernon, N. Y. 
American Enameled Products Co., Chicago, III. 
Michigan Porcelain Tile Works, Ionia, Michigan. 
Stanley Insulating Company, Great Barrington, Mass. 
Roesch Enamel Range Company, Belleville, Ill. 

L. D. Caulk Company, Milford, Delaware. 


SIZES AND CAPACITIES 


No 1 No. 2 No. 3 pas 4 No. 4-B 
60 Ib. 150 Ib. 350 Ib. 1200 Ib. 


Description, Photographs, Specifications and Prices Mailed promptly 


THE U.S. SMELTING FURNACE CO. 


BELLEVILLE, ILLINOIS, U.S. A. 


(When writing to advertisers, please mention the JOURNAL) 
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A 


Carborundum Co. 


Hommel, O., Co 
Pennsylvania Salt Mfg. 


Aluminum Oxide (Fused) 
The Exolon Co. 


Norton Co. 


Ammonium Bifliuoride 
Hommel, O., Co. 


Ammonium Carbonate 


Hommel, O., Co. 


Antimony Oxide 
Harshaw Co. 
Hommel, O., 


Auger Machines 
Chambers Brothers C 


Automatic Cutters 
Chambers Brothers C 


Automatic Stove Rooms 


Brown Instrument Co 


B 


Bali Mills 
Abbé, Paul O. 
Hommel, O., Co. 
McDanel Refractory 
Mueller Machine Co., 


Abbé, 


Barium Carbonate 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler & Hassiacher 


Barytes 
Chemical Co. 
Hommel, O., Co. 


Batts 
Norton Co. (“Alundu 


Carborundum Co. (“Carb 


Aloxite (Refractory Products) 


Alumina (Hydrate and Calcined) 
Harshaw Chemical Co. 


Roessler and "Cinemical Co. 


Harshaw Chemical Co. 


Alundum + Products) 
Harshaw Chemica! Co. 


Harshaw Chemical Co. 


Roessler & 'Hasslacher Chemical Co. 


oO. 


Philadelphia Drying Machinery Co. 


Automatic Temperature Control 


Leeds & Northrup Co. 


Porcelain Co. 


Inc. 


Ball Mills Type) 


Chemical Co. 


Aloxite’’) 
m-Crystolon’’) 
(When writing to advertisers, please mention the JOURNAL) 


Bitstone 
Eureka Flint & Spar Co. 
Golding Sons Company 
Harshaw Chemical Co. 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
| es Lavino and Company 
Norton Co. 


Boats, Combustion 
orton Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F. 
Hommel, O., Co, 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 
Roessler & Hasslacher Chemical Co. 


Borax Glass 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Hommel, O., Co. 
Pacific Coast Borax Co. 


Boric Acid (Crystal, Granular or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F. 

Harshaw Chemical Co. 
Hommel, O., Co. 
Pacific Coast Borax Co. 


Brickmaking Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 
Carborundum Co. (“Carbofrax Aloszite’’) 
Walker Refractories Co. 
E. J. Lavino and Company 
Norton Co. ay Crystolon"’) 


Cc 


Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbonates (Barium, Lead) 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler & Hasslacher Chemical Co. 


Caustic Soda 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


ies Co. 
Walker Refractories Co. 
E. J. Lavino and Company 
Norton Co. 
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PHOTOMICROGRAPHY 
—an important factor 
in laboratory control 


The ceramist who is keeping a close check on the quality 
of his product by laboratory methods knows that the 
microscope is indispensable. Equally important is the 
making of photographic records of microscopical observa- 
tions for comparison and for future reference. 


The B & L Type K Camera can be used with any standard 
microscope and light source. An observation eyepiece 
permits the specimen to be observed and photographed 
without changing position of the operation. 


‘ 4 Write for catalog E-21 for detailed description. 
BAUSCH & LOMB OPTICAL CO. 
611 St. Paul St., Rochester, N. Y. 


Makers of Orthogon Eyeglass Lenses for Better Vision. 


(When writing to advertisers, please mention the JOURNAL) 
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Ceramic Chemicals 
Drakenfeld and Co., B. F. 
Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 
Roessler and Hasslacher Chemical 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 


China Clay (Georgia) 
Golding Sons Company 


Chromium Oxide 
Harshaw Chemical Co. 
Hommel, O., Co 
E. J. Lavino and Company 
Roessler & Hasslacher Chemical Co 


Clay (Ball) 
Golding Sons Company 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Potters Supply Co. 
Roessler & Hasslacher Chemical Co 
Spinks Clay Co., H. 
United Clay Mines Corp. 


Clay (China) 
Drakenfeld and Co., B. F 
Edgar Brothers Co 
Golding Sons Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co, 
Roessler and Hasslacher Chemicai Co 
United Clay Mines Corp. 


Clay (Electrical, Porcelain) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co 
Old Hickory Clay and Talc Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp 


Clay (Enamel) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Corundife Refractories Co. 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison- Walker Refractories Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
United Clay Mines Corp. 


(When writing to advertisers 


Co. 


Clay Vallendar) 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co 


Clay Handling Machinery 
Mueller Machine Co., Inc. 
W. S. Tyler Co. 


Clay Miners 
Edgar Brothers Co. 
Golding Sons Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Talc Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Potters) 
Golding Sons Co. 
Harshaw Chemical Co. 
Old Hickory Clay & Talc Co. 
Roessler & Hasslacher Chemical Co 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Sagger) 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co 
Harshaw Chemical Co 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Talc Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Stoneware) 
United Clay Mines Corp. 


Clay (Terra Cotta) 
United Clay Mines Corp. 


Clay Tests 
Harrop Ceramic Service Co. 


Clay (Wad) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Wall Tile) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


Clay Working Machinery 
Mueller Machine Co., Inc. 


Cloth (Wire Bolting) 
W. S. Tyler Co. 


Cobalt Oxide 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler & Hasslacher Chemical Co. 


please mention the JOURNAL) 
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! The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


99.97% Pure Silica 140 Silk Lawn Test 


SERVICE TO POTTERS 


We Manufacture — We Sell — 
PINS BALL CLAY 
STILTS SAGGER CLAY 
WAD CLAY 
THIMBLES GROUND FIRE CLAY 
SPURS BITSTONE 
SAGGERS FIRE BRICK 
t ' IMPORTED PARIS 
CRUCIBLES WHITE 
TILE for Decorating Kilns DOMESTIC WHITING 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


(When writing to advertisers, please mention the JOURNAL) 
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Colors Disintegrators 
Drakenfeld and Co., B. F Chambers Brothers Co. 
Harshaw Chemical Co. Mueller Machine Co., Inc. 
lacher Ch ic 
oessier an asslacher m 7 
Vitro Mfg. Co. aati Disks (Alundum, Porous, Filter) 
Norton Co. 
Combustion Apparatus Dolomite 
Leeds & Northrup Co. Harshaw Chemical Co. 
Conditioning Machinery Driers 
Philadelphia Drying Machinery Co. Harrop Ceramic Service Co. 
Proctor & Schwartz, Inc. 
Driers (China Ware, Porcelain) 
Cones (Filter) Philadelphia Drying Machinery Co 
Norton Co. or & Schwartz, Inc. 
Controllers Drying Machinery 
Brown Instrument Co. Philadelphia Drying Machinery Cc 
Engelhard, Chas., Inc. Proctor & Schwartz, Inc. 
Leeds & Northrup Co. 
Conveyers (Clay, Sand, Brick, etc.) E 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 
Cores (Alundum Furnace) 
Ni = Ga, Leeds & Northrup Co, 
Electrical, Porcelain 
Cornwall Stone & 
Eureka Flint & Spar Co. Old Hickory Clay & Talc Co. 
Golding Sons Co. — 
Hammill & Gillespie, Inc. Electrical Porcelain Machinery 
Harshaw Chemical Co. ‘ Mueller Machine Co., Inc. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co. Enameling Equipment, Complete 
Cornwall Stone (Imported) erro Enamel Supply Co. 
Golding Sons Company 
Harshaw Chemical Co. Enameling Furnaces ; 
tr Co. 
Crucibles Omer. Melting, Ignition) Oe. 
Norton Co. Ferro Enamel Supply Co. 
Potters Supply Co. U. S. Smelting Furnace Co. 
Vitro Mfg. Co. 
Crushers 
Chambers Brothers Co. Enameling Muffies 
Mueller Machine Co., Inc. Carborundum Co. (Carbofraz) 
Cryolite Enameling, Practical Service , 
a amg Co. Chicago Vitreous Enamel Product Co. 
omme 
Roessler & Hasslacher Chemical Co. 
? 


D 


Decorating Supp 
Drakenfela Co., B. F. 
Harshaw Co. 
Hommel, Q., 
Roessler and a Chemical Co 
Vitro Mfg. Co. 


Dishes (Alundum, Filtering, Ignition) 
Norton Co. 


Enamels 
Harshaw Chemical Co. 
Hommel, O., Co 
Roessler & Hasslacher Chemical Co. 


Enamels, Porcelain 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Engineering Service 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 


(When writing to advertisers, please mention the JOURNAL) 
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MONTGOMERY MULLITE 


PYROMETER PROTECTION TUBES 


Made of Electrically Fused and Chemically Controlled Mullite 
% SUPER-REFRACTORY IMPERVIOUS *% RIGID *% 
The Ultimate in High Temperature Pyrometer Protection Tubes 


Distributed by Dealers and Service Laboratories throughout the U. S. 
Also shipped direct from our large factory stock. 


MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. S. A. 


PENNSYLVANIA SALT 
COMPANY 
Executive Offices: Philadel- —_ 
phia, Pa. ~ Y 
Works: Philadelphia and 
Natrona, Pa., Wyandotte AND K 


Representatives: 
New York Chicago aU 


PUR 


Pittsburgh St. Louis 


oi LADELPHIA, PA 


“A New Experience in Service” 

“If all firms would give such efficient service, 

it would be a greater pleasure to do business.” 
An Engineer. 

B t 
Back Numbers of Periodicals { "gee? 
Over 1,000,000 copies of odd numbers in addition 
to Volumes and Sets in stock regularly 
Catalogue sent upon request 
THE H. W. WILSON COMPANY 
963 University Ave. New York City 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original now and abstracts 


of papers covering the whole field of Glass Technology. 

ANNUAL SUBSCRIPTIONS TO SOCIETY (including Journal) 
Price per Volume (unbound) to 9.00 


Forms of application for membership may be obtained from the American Treasurer of the 
Society, Francis C. Flint, Washington, Pa. 
Address orders and inquiries to: The Secretary, Society of Glass Technology, The Univer- 
sity, Sheffield, England 


(When writing to advertisers, please mention the JOURNAL) 
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(Porcelain Ename 


cago Vitreous Enamel uct Co. 


Ferro Enamel Supply Co. 


Exolon (Refractory Products) 
The Exolon Co. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


Fans 
Philadelphia Drying Machinery Co. 


Feldspar 
Consolidated Feldspar Corp. 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 


Roessler and Hasslacher Chemical Co. 


Southern Feldspar, Inc. 
Standard Flint & Spar Co. 
United Feldspar Corp. 


Filter Cloth (Wire) 
W. S. Tyler Co. 


Filtering Machinery 
Mueller Machine Co., Inc. 


Fire Brick 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 
E. J. Lavino and Company 


Flint 
Eureka Flint & Spar Co. 
Golding- Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co 
Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Flint (American Sand and Rock) 
Golding Sons Company 


Flint (Imported French) 
Golding Sons Company 


Flint Pebbles 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co 
Roessler & Hasslacher Chemical Co. 


Flow Meters 
Brown Instrument Co. 
Leeds & Northrup Co. 
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Frit 
Vitro Mig. Co. 


Furnaces 
r dum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Corundite Refractories Co. 
Ferro Enamel Su ply Ce 
Harrop Ceramic vice Co. 
U. S. Smelting Furnace Co. 


Furnaces (Electrical Laboratory Type) 
Engelhard, Chas., Inc 


Furnace Slabs 
Corundite Refractories Co. 


G 


Glaze and Body Spar 
Consolidated Feldspar Corp. 
Golding Sons Company 
Harshaw Chemical Co. 
Hommel, O., 


Glazes and Enamels 
hicago Vitreous Hoon Product Co 
& Co., F. 
Ferro Enamel Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Glaze Spar 
Consolidated Feldspar Corp. 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co 
Roessler & Hasslacher Chemical Co. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler and Hasslacher Chemical Co 
Vitro Mfg. Co. 


Guards (Safety) 
W. S. Tyler Co. 


Hearths 
Carborundum Co. 
(Carbofraz heat treating) 
E. J. Lavino and Company 


Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum ride, Silicon 
Carbide) 

Carborundum Co. 


Humidity Control 
Brown Instrument Co. 
Leeds & Northrup Co. 
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H. W. R. SAGGER CLAY 


and 


H. W. R. —D— CLAY 
‘ For Your Complete Sagger Batch 


HARBISON-WALKER REFRACTORIES CO. 


World's Largest Producer of Refractories 
Information iti 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Chicago Los Angeles 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
, to meet specifications. 


Our Research Department with fully equipped 
? laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Piant { THOROLD, ONTARIO 


Finishing | BLASDELL, N. Y. 


(When writing to advertisers, please mention the JOURNAL) 
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Hydrogen Ion Equipment 
Leeds & Northrup Co. 


Hygrometers 
Brown Instrument Co. 
Leeds & Northrup Co. 


I 


Indicators & Recorders (Steam, Air, Gas) 
Brown Instrument Co. 


Indicators, 
Leeds & Northrup Co. 


Infusorial Earth 
Harrop Ceramic Service Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Iron (Enameling) 
American Rolling Mili Co. 


J 
Jiggers 


Mueller Machine Co., Inc. 


Kaolin 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co 


Roessler and Hasslacher Chemica! Co. 


United Clay Mines Corp. 


Kaolin (Delaware) 
Golding Sons Company 


Kilns 
Harrop Ceramic Service Co. 


Kilns 
Drakenfeld & Co., B. F 
Hommel, O., Co. 


Kryolith 
Harshaw Chemical Co. 
Hommel, O., Co 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


L 


Laboratory Supplies 
W. S. Tyler Co. 


wn 
W. S. Tyler Co. 


Leers pn Aluminous Clay, Electrically 
tered Aluminum xide, Silicon 
Carbide) 
Carborundum Co. 
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| (Furnace Refracto Block Refrac- 
tory Plate, Brick an "Til ile) 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 
J. Lavino and Company 
Norton Co. 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Leeds & Northrup Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Harbison-Walker Refractories Co. 
Roessler & Hasslacher Chemical Co. 


Magnesite 
Drakenfeld & Co., B. F. 
Harbison- Walker Refractories Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
E. J. Lavino and Company 
Roessler & Hasslacher Chemical Co 


M ese 
rakenfeld & Co., B. F. 


Harshaw Chemical Co. 

Hommel, O., Co. 

E. J. Lavino and Company 

Roessler and Hasslacher Chemical Co 


Manometers 
Brown Instrument Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Meters (All Kinds) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Microscope 
Bausch & Lomb Optical Co. 


Minerals 

Drakenfeld & Co., B. F. 

Erwin Feidspar Co. 

Golding Sons Co. 

Harshaw Co. 

Hommel, O., 

Roessler and Chemical Co. 
Vitro Mfg. Co 


Mixing Machines 
Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co 


Muffies (Furnace) 
Carborundum Co. (Carbofraz) 
Corundite Refractories Co. 
E. J. Lavino and Company 
Norton Co. 


Mullite (Artificia!) 
The Exolon Co. 


Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
K 
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Since 1848 
Importers of 
ENGLISH CHINA CLAYS 
‘ ENGLISH BALL CLAYS 
CORNWALL STONE 
TALC (STEATITE) 
BORA X 
| AND 
Dependable Qualities of 
BORIC ACID Ceramic Materials for 
‘sue all Branches of the 
Industry 
GUARANTEED 
OVER 994% PURE 
AMERICAN POTASH & HAMMILL & GILLESPIE, INC. 
CHEMICAL CORPORATION 225 Broadway 
Woolworth Bldg., New York City New York 
can never sell your products unless you advertise 
them. The JOURNAL OF THE AMERICAN 
CERAMIC SOCIETY, with a circulation of 3000, 

, , is considered the best advertising medium for 
the ceramic industries and the rates are excep- 
tionally low. 

’ Write us 

ONE THREE Six TWELVE 

SPACE INSERTION INSERTIONS INSERTIONS INSERTIONS 
FULL PAGE $60.00 $54.00 $48.00 $40.00 
HALF PaGe 33.00 30.00 27.00 24.00 
QUARTER PAGE 18.00 16.50 15.00 13.50 
EIGHTH PaGe 9.75 9.00 8.25 7.50 
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Muriatic Acid 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Roessier and Hasslacher Chemical Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw Chemical Co. 
Hommel, O., Co, 
Roessler & Hasslacher Chemical Co. 


Opacifiers 
Harshaw Co. 
Hommel Co., 
Titanium Alloy’ Mfg. Co 


Orifice Plates 
Brown Instrument Co. 


Oxides 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel Co., O. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


P 
Pans (Wet and Dry) 
hambers Brothers Co 
Mueller Machine Co., Inc. 


Pebble Mills 
Abbé, Paul O. 
Hommel, O., Co. 
Mueller Machine Co., Inc. 


Petrographic Microscope 
Bausch & Lomb Optical Co. 


Potters Supply Co. 


Placing Sand 
Eureka Flint & Spar Co. 
Golding Sons Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Roessler & Hasslacher Chemical! Co 
United Clay Mines Corp. 


Plant Design 
Harrop Ceramic Service Co. 


Plate Feeders 
Chambers Brothers Co. 


Plate 
Norton Co. 


Enameling Service, Practical 


cago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Roessler & Hasslacher Chemical Co. 
Vitro Mfg. Co 


Potash (Carbonate) 
Harshaw Co. 
Hommel, O., 
Roessler & Chemical Co. 


Potassium Bi-fiuoride 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessier & Hasslacher Chemical Co. 


Pottery Machinery 
Mueller Machine Co., Inc. 


Protecting Tubes, Pyrometer 
Leeds & Northrup Co. 


Protecting Tubes, Thermocouple 
Brown Instrument Co. 


Pug Mills 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Pulverizing Machinery 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


Pulverizing Mills 
Abbé, “Paul O 
Hommel, O., Co. 
Mueller Machine Co., Inc. 


Pumps 
Mueller Machine Co., Inc. 


yrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
& Northrup Co. 


Pyrometers (Optical) 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 


‘Corundite Refractories Co. 
Engelhard, Chas., Inc 
Leeds & Northru 


p Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


R 


Recorders (CO, COs, SOs and Draft) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 
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SAGGERS 


YOU are ONE as strong as 
of the 


3000 people NEW 


who have read 


this advertisement mended with 


“N” Brand 


Silicate of Soda 


Why not PROFIT 
by letting 


3000 people Philadelphia 


read your advertisement? 


Quartz Company 


General Offices: Philadelphia 


URE 


INT & SPAR Co., inc. 


Miners, IMPORTERS AND PULVERIZERS 


Pure English Cornwall Stone 


Imported French Flint Connecticut Feldspar 
French Placing Flint New Hampshire Feldspar 
American Rock Flint New York Feldspar 
{ ; American Sand Flint Carolina Feldspar 
Eureka #1 Feldspar Maine Feldspar 
Eureka Specially Selected Glaze Spar has been famous 
4 ? for Twenty Years for its Brilliant Lustre 
EUREKA FLINT & SPAR CO. 
INCORPORATED 


Trenton-New Jersey 


(When writing to advertisers, please mention the JOURNAL) 
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Northrup Co. 


Refractories 
Carborundum Co. 
Corundite Refractories Co. 
The Exolon Co. 
Harbison-Walker Refractories Co. 
Norton Co. 
E. J. Lavino and Company 
United Clay Mines Corp. 


Refractory Materials 
The Exolon Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co. 
E. J. Lavino and Company 
United Clay Mines Corp, 


Regulators (Automatic Temperature) 
Brown Instrument Co 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Rutile 
Titanium Alloy Mfg. Co. 


S 


Sagger Clay (Georgia) 
Golding Sons Company 


Sagger Presses 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Machinery 
S. Tyler Co. 


Screens (Cloth, Electric Vibrating) 
W. S. Tyler Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 

Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Roessler & Hasslacher Chemical Co 


Separators (Inclined Vibrating) 
W. S. Tyler Co. 


Shakers (Testing Sieve) 
W. S. Tyler Co. 


Sieves (Testing) 
W. S. Tyler Co. 


Silica Blocks 
Eureka Flint & Spar Co. 
Golding Sons Co. 


Silica (Fused) 
The Exolon Co. 


Silicate of Soda 
Philadelphia Quartz Co 


Silicon Carbide 
The Exolon Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 
Harshaw Chemical Co. 
Norton Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 


Chicago Vitreous Enamel Product Co. 


U. S. Smelting Furnace Co. 


Soda Ash 
Harshaw Chemical Co. 
Hommel, O., Co. 


Roessler and Hasslacher Chemical Co. 


Sodium Antimonate 
Harshaw Chemical Co. 
Hommel, O., Co. 

Metal & Thermit Corp. 


Roessler and Hasslacher Chemical Co. 


Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw Chemical Co. 
Hommel, O., Co. 


Roessler and Hasslacher Chemical Co. 


Spar 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co 


Spurs 
Potters Supply Co. 


Stilts 
Potters Supply Co. 


Sulphuric Acid 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemica! Co. 


Tachometers 
Brown Instrument Co. 
Leeds & Northrup Co. 
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Recording Instruments 
Brown Instrument Co. 
Leeds & 
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AMERICAN CERAMIC SOCIETY 


bo 
~I 


FOR YOUR LIBRARY OF 
CERAMIC BOOKS 


Branner’s Bibliography of Ceramic Litera- 


Collective Index to 

Transactions (1920).............. $1.50 
Refractories Bibliography (1927) ] 
Magnesite Bibliography (1924) $2.00 
Silica Bibliography (1924) 
Standards Report (1928)............. 2.00 
Enamel Bibliography (1929)......... 2.00 
Membership Roster (1929)........... 2.00 


20% discount is allowed to members on these 
valuable publications. 


AMERICAN CERAMIC SOCIETY 
2525 NORTH HIGH STREET 
COLUMBUS, OHIO 


(When writing to advertisers, please mention the JOURNAL 
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Talc 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Roessier and Hasslacher Chemical Co. 


Temperature Controls 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Temperature Instruments (Measuring) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Thermometers (Electric Resistance, Indi- 


cating, etc.) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile Machinery (Fioor and Wall) 
Mueller Machine Co., Inc. 


Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Harbison-Walker Refractories Co. 
E. J. Lavino and Company 


Tin Oxide 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 


Roessler and Hasslacher Chemica! Co. 


Titanium 
Harshaw Chemical Co. 
Hommel, O., Co, 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Vacuum Pumps 
Mueller Machine Co., Inc. 


Valves (Automatic Control) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Vibrating Screens 
W. S. Tyler Co. 


V-Notch Meters 
Brown Instrument Co. 


Wet Enamel 
Chicago Vitreous Enamel Product Co. 
Vitro Mfg. Co. 


Whiting 

Drakenfeld & Co., B. F. 

Harshaw Chemical Co. 

Hommel, O., Co. 

Roessier and Hasslacher Chemical Co. 


Wire Cloth 
W. S. Tyler Co. 


Witherite 
Harshaw Chemical Co. 


Woven Wire 
W. S. Tyler Co. 


Zirconia 
Harshaw Chemical Co. 
Hommel, O., Co. 
E. J. Lavino and Company 
Roessler and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


We will soon market two new Clays 


THE CHAMPION 
THE CHALLENGER 
Write us for further information. 
H. C. SPINKS CLAY COMPANY 
Newport, Ky. 
Chicago Office: 236 N. Clark St. 
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ney, Move More Air—Use Less Power 


. Improved 1930 Model Kiln Koolers feature well known air tunnel 
principle. Fan enclosed in steel cylinder moves far more air with 
smaller motor. Returns its cost many times over during the year. 
Portable. Complete, ready to operate. 

! Portofans, induced draft fans, draft boosters, etc. All of airplane type 


construction—reasonably priced. Write. 


The Manufacturers Equipment Company 
Dayton, Ohio, U.S.A. 


Teace 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 


McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY 


High Aluminous Refractories—Pyrometer Tubes— 
Crucibles—Special Shapes. 


CORUNDITE REFRACTORIES, Inc. 
Massillon, O. Since 1882 Zoar, O. 


PAUL O. ABBE | 


Ball and Pebble Grinding Mills and Mixers 


247 Center Ave. 
Little Falls, New Jersey 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


(When writing to advertisers, please mention the JOURNAL) 
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For over 25 Years 


the ‘‘main source’’ of supply for 


CHROME ORE 


CHROME 
ORE 


Four distinctly different grades of Crude and Ground CHROME ORE carried in 
tock :— 
IMPERIAL—PLYMOUTH—GRECIAN—LARCO 


Tell us how you want to use Chrome Ore, we'll tell you which grade is most suitable 
for the job. Crude Ore is shipped in bulk or barrels. Ground Ore in heavy paper bags 
approximately 100 Ibs. each. 


“IMPERIAL” “PLYMOUTH” 


High Chromic Oxide content with An intermediate grade possessing the 
well balanced proportions of Alumina, chemical properties of the hard Ores 
Magnesia, Iron and Silica; is more and the plasticity of the soft Ores. 


neutral chemically than other Ores. 


“LARCO” 
Very soft, high Alumina Ore breaking “GRECIAN” 


down to fine particles on weathering 
Is more plastic than either ‘‘Imperial”’ A high Alumina Ore very similar to 
or “Grecian.” “Larco,”” but less plasticity. 


KROMEPATCH 


REG.U.S.PAT OFF 


“The Dry Chrome Ore Cement’”’ can be used in fire pockets of kilns, and is 
especially effective for laying brick on car-tops and throughout entire hot zone 
of tunnel kilns. KROMEPATCH also makes an excellent “bond” to mix with 
ground brick-bats, Chrome Ore or any other refractory material used for 
patching or dabbing muffle kilns, and other types of ceramic kilns. 


E.J.LAVINO AND COMPANY 


REFRACTORIES DIVISION 
CHROME, MAGNESITE AND SILICA REFRACTORIES 
BULLITT BUILDING PHILADELPHIA 


‘¢Pioneers in Chrome Refractories’’ 
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ALPHABETICAL LIST OF ADVERTISERS 


Page 
Bausch & Lomb Optical Co. .. . 15 
Harrop Ceramic Service Co. ....... 
nt Center of Book 
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PROFESSIONAL 
DIRECTORY 


CLASSIFIED 
ADVERTISING 


ELLSWORTH PRICE OGDEN 
Consulting Ceramic Engineer 
Columbus, Ohio 


Manufacturing Problems, Plant Appraisal 
and Design, Heavy Clay Products, 
Refractories 


1957 Chelsea Road *Phone UN. 9867-R 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancastor, Ohio, U. S. A. 


Petrographic Laboratory 
W. Harold Tomlinson 


Microscopic examinations. 
All petrographic work. 


114 Yale Ave. 
Swarthmore, Pennsylvania 


JUST THINK! 
Only $30.00 
per year 
for this space 


FOR SALE—two Hardinge Conical 
Ball Mills, 3 ft. by 8 inches. Address 
Box 98-D, American Ceramic Society, 
2525 N. High St., Columbus, Ohio. 


WAN TE D—Teaching Position in 
Ceramics by energetic, ambitious 
young man. Have B. Cer. E. and M. 
Se. degrees. Six years’ diversified Ce- 
ramic plant and laboratory experience. 
Now employed. Age 28. Address 
Box 99-D, American Ceramic Society, 
2525 N. High St., Columbus, Ohio. 


ENAMELER at present employed as 
Superintendent. 25 years’ experience. 
Producer in quality and quantity on 
Sheet Steel or Cast Iron. Executive 
and Engineering ability. A-1 refer- 
ences. Address Box 100-D, American 
Ceramic Society, 2525 N. High St., 
Columbus, Ohio 


POSITION WANTED — Ceramic 
Engineer with five years’ experience 
in research and experimental engi- 
neering desires change of position 
with future ‘possibilities. Age 28, 
married. Address Box 101-D, Ameri- 
can Ceramic Society, 2525 N. High St., 
Columbus, Ohio. 


The 
Cost 
of 
Classified 
Advertising 
Is 
35 Words 
for 
$1.00 
and 
5c 
for 
Each 
Word 
Additional 
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Lepidolite 


NATIONAL INDUSTRIAL 
CHEMICAL CORPORATION 


417 South Hill Street 
Los Angeles, Cal. 


UNIFORMLY 


The unalterable pol- 
f- icy of our concern is to 
make prices so low on our 
products that Everybody 
can use them. 


Chicago Vitreous Enamel 
Product Co. 


CICERO ILLINOIS 


VITRO 


OLORS 
HEMICALS 


FOR ALL 
Ceramic Products 


VITRO 
ENAMELS 


SHEET STEEL 
CAST IRON 


COBALT 
CHROME 
CADMIUM 
COPPER 
MANGANESE 
IRON OXIDE 
ZIRCONIUM 


Laboratory Controlled Products 


Mfg. by 
Vitro Mfg. Co. 


Corliss Station 
Pittsburgh, Pa. 
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if this Furnace 
meets your claims |: 
we Il buy another’ 


GE NERA: 


GENERAL ELECTRIC COMPANY, SCHENECTADY, Ke 
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AMERICAN CERAMIC SOCIETY 


They Did! 


AST November, at the 
Estate Stove Company, 
Hamilton, Ohio, General 
Electric installed a con- 
tinuous electric enameling 
furnace, with heat-sealed 
firing chamber — designed 
to fire a given production 
for a specified power con- 
sumption, over a 168-hour 
week. 


m The 168-hour week was 
specified to approximate, 
| more closely, average 
operating conditions. It 


permitted 115 hours for 
operating, and 53 hours for 
idling and for heating up 
after the week-end shut- 
down. 


At the end of the one- 
week test period, the 
following results were 
recorded: 


1. 28 per cent greater 
net production 

2. 16 1/2 per cent 
better economy 


As a result, the 
Stove Company has pur- 
chased a duplicate furnace. 


Estate | 


§70-129D 


ELECTRIC 


SALES AND eee SERVICE IN PRINCIPAL CITIES 
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125%Return/ 


on the Recuperator Investment 


but 


The 
Completed 
Furnace 


CARBORUNDUM 


BRAND 


iP Refractories 

iG 

dizi dis dizi ‘ 
ALOU ace: 
4% 


A Cross Section Showing Position of “Carbofrax” 
Tubes in Recuperator 


The CARBORUNDUM Company 


* WILLIAMS & WILSON, LTD., MONTREAL-TORONTO, CANADA 
PACIFIC ABRASIVE SUPPLY CO., 
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AMERICAN CERAMIC SOCIETY 


—_—— that is only half the story 


of this combination CARBOFRAX MUFFLE 


. U.S. Pat. Off. 


ENAMELING FURNACE and Carborundum 
Company RECUPERATOR 


HREE years ago we designed and built an enameling furnace 
for the Kalamazoo Stove Co. 


This furnace operates with a 5x 12 foot Carbofrax Muffle and has 
been in constant use 24 hours a day—throughout the operating 
year. 


Its output is 9,200 square feet of 18 gauge sheets per 24 hours 
held at 1520 to 1600° F. for 14% to 3 minutes. Operating costs show 
47 cents per 100 square feet or $4.61 per ton of metal. 


Low cost of operation, increased production and a high quality 
ware are very definitely the result. 


But the efficiency record of this equipment doesn’t end here. 


Our engineers recommended and installed a Carborundum Type 
Recuperator above the arch of the furnace to reclaim the waste heat 
for use in a drier formerly fired by gas. 


The following results were obtained: Sheets dried uniformly and 
thoroughly in about 12 minutes—far less rejected work— greater 
production—and a real saving in operating costs. 


annual saving of $1,786.70 over the gas-fired dryer. 


PANY FOR ITS PRODUCTS 


The Carborundum Company Recuperator shows an b= AND CARBOFRAX 


Or a net return of 125% on the invesiment. 


Perth Amboy, New Jersey 


CHRISTY FIREBRICK COMPANY, ST. LOUIS, MO. 
SAN FRANCISCO AND LOS ANGELES 
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ae 


We Want To Purchase 


the following Volumes of the 
Transactions 


Volume 2 (year 1900) 
Volume 12 (year 1910) 
Volume 19 (year 1917) 


We will pay $5.00 each for 
the Transactions. 


-+ 


American Ceramic Society 


2525 N. High Street 
Columbus, Ohio 
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AMERICAN CERAMIC SOCIETY 


Founded 1869 


B. F. DRAKENFELD & CO. Inc. 


45-7 Park Place New York 


Chemicals for Glass Decolorization 


GLOBE 
DECOLORIZING COMPOUNDS 


No. 1 Standard (with Cobalt) 
No. 2 Special (without Cobalt) 


Efficient — Economical — Reliable 


SELENIUM—SODIUM SELENITE 


COBALT OXIDE—POWDER BLUE 


CAUCASIAN 
MANGANESE DIOXIDE 


Powdered—Granular—Pea Size 
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Us About 
DRYING 


E have been specializing in the 

design and construction of 

Drying Machinery for over 39 
years. We study not only the opera- 
tion of the Dryer itself, but its per- 
formance in conjunction with the 
rest of the plant. Frequently, the 
installation of properly designed 
Dryers makes possible substantial 
savings in production costs, due to 
the shortening of drying time, savings 
in floor space, elimination of handling 
by the use of continuous conveyor 
systems in conjunction with Continu- 
ous Dryers, and placing of production 
on a regular time schedule. 


Dryer for Grinding Wheels, Equipped for Automatic 
Temperature and Humidity Control. 


‘‘Hurricane’’ Dryers are built in 
Truck and aAutomatic Conveyor 
Types for all kinds of ceramic ware, 
including grinding wheels, electric 
insulators, spark plugs, terra-cotta, 
porcelain ware, pottery, etc. 


THE PHILADELPHIA DRYING MACHINERY CO. 
3351 Stokley Street, Philadelphia, Pa. 


New England Office: 


53 State St., Boston, Mass. is 


FELDSPARS * * FLINTS 


GOLDING-KEENE COMPANY 
KEENE, NEW HAMPSHIRE 


THE STANDARD FLINT & SPAR CORP. 


TRENTON, NEW JERSEY 


SOUTHERN FELDSPAR. 


TOECANE, NO. CAROLINA 


Near YOU Wherever YOU Are 


**Great Stone Face”’ 
Profile Notch, 
N. H. 


INC. 
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Saggers 
Clay Rolls + Spark Plugs 
Refractory Brick and Shapes 
Brick Tile 


Chemical Stoneware 


Vv 
SCHW ARTZ, INC. 


pROcTOR 


PHILADELPHIA 
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“And They 
Keep On 
Buying” 


Every month we are 
gaining new customers 
for our tin oxide—— 

and they keep on buying. 
This proves again that 
good article sold 
at a fair price will 
find an ever-widening 
market.” 


TIN OXIDE 


Metal & Thermit Corporation | 
Ceramic Department 


Homer F. Staley, Mgr., R. R. Danielson, Director of Research | 


120 Broadway, New York City 
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